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PREFACE TO THE SECOND EDITION 


T he demand for a second edition of this book has afforded a 
welcome opporliinit}' for revising and amending both text 
and illustrations. The first edition was actually being printed 
when War iras declared, and by the time it was bound much of 
Part I, dealing with saline and blood transfusion, was already out 
of date, for, with the establishment of blood transfusion services in 
all parts of the countrj’, new types of apparatus and far-reaching 
changes in technique had }>cen evolved. 

In order to bring the book up to date. Chapters I and II have 
been re-written, while the remainder of the text has been thoroughly 
revised. Some of the more recent methods of treatment are described, 
and over eighty new illustrations are incorporated. Nine plates have 
been added to the instrument section, which is now presented in the 
form of an Appendix. 

In the taking of upu-ards of a Jmudred and fifty pliotograplis, 
from which the new illustrations have been selected, I have made 
many calls for assistance on those with whom I have been associated 
during military service. To my colleagues of all ranks in the Royal 
Army Medical Corps, to the Sisters and to tlie V.A.D.’s wlio have 
helped me in this way, I tender my most grateful thanks. I acknow- 
ledge the guidance received from two recent publications — Surgery 
of Modern Warfare, edited by Hamilton Bailey, and l^racturcs and 
other Bone and Joint Injuries, by R. Watson-Jones. 

The exigencies of military service place many obstacles in the way 
of authorship, but the publishers as before hax'e been most considerate 
anti most patient. My wife, who is my severest critic, Jias corrected 
the entire manuscript in proof, and has made many valuable 
sniggtstJrujs.?, n.ifJjnnk bar. brJj/i tbis. snannil. dJirim). ennJd. nok baA:a 
been prepared. 

ERIC L. FARQUHARSON. 

Kirkwau,, Orkney, 

September, 19 12. 
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FOREWORD 


M r. FARQUIIARSON has a reputation for ingenuity, and it 
seems to me that this book is a confirmation of that opinion. 
He has produced a volume which is in certain respects unique. 
"Without entering into operative detail he has collected and described 
procedures which are of supreme importance to house surgeons and 
clinical assistants. He has descril)ed them so clearly and so fully 
that there is no room for misconception or doubt, and further, he has 
given us information on a diversity of subjects .such as are rarely 
brought together within the compass of a single volume. While the 
book has the merit of individuality (for many of the methods de- 
scribed bear the stamp of Jlr. Farquharson’s inventive mind), it is 
in no way parochial or local in its information. Where there are 
different means of obtaining the same object, they are described, but 
the whole is presented on a critical and analytical basis, so that the 
reader is left in no doubt as to the merits of the choices. 

Fractiu-cs and orthopaedic matters comprise the bulk of the book, 
and it is appropriate tlwt it should be so. In these departments de- 
tails are all-important — in fact success or failure often depends upon 
some point which to the uninitiated may seem of insignificance. 
Sir. Farquharson appreciates the importance of tliis, and with a com- 
bination of accuracy and simplicity which is altogether admirable, he 
has given us descriptions of method and technique which should 
prove most helpful and instructive. 

I believe that the book will fill an important place In surgical 
literatiurc. Its originality will make an appeal, but over and above 
that it will gain approval for the wealth of its detail and the essentially 
practical manner in which it is conceived and presented. 

One of its outstanding features is the character of the illustrations. 
A good diagram or photograph can be more informative than a page 
of textual description, and in this instance the illustrations arc so well 
chosen and so accurate that, though the text is exceedingly clear, 
they are adjuncts which satisfy questioning and clarify impressions. 

Of the making of books there is no end, but there is always room 
for practical manuals presented with conciseness and originality. 
It seems to me that Illustrations of Surgical Treatment comes into 
this category, and that therefore it is assured of a welcome by those 
engaged in surgical pursuits. 

EniKnuRGn, 

October, 10.39. 
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PART I 


INFUSION AND TRANSFUSION 



I 


INTRA-VENOTJS SALINE INFUSION 

I N the early days of intra-venous saline infusion, administration 
was invariably carried out by the rapid method, whereby a pint 
or more of solution was allowed to flow into a vein at a relatively 
fast rate. This method is now adv’ocatcd only where there has been 
a sudden depletion in the volume of the circulating blood, as occurs 
in eases of severe hacmorrliagc and shock. For such conditions, 
whole blood or plasma is the solution of choice, but where neither 
of these is available a saline infusion may tide the patient over the 
stage of acute collapse. 

When the loss of fluid or chlorides has been more gradual, os 
occurs with intestinal obstruction, post-operative vomiting, peri- 
tonitis, etc., there may be no demonstrable depletion in the circulating 
blood, for this can maintain its normal volume and chloride content 
at the c.xpensG of the tissues which become correspondingly dehy- 
drated. In such cases it is manifestly unphysiological to put into 
the circulation a pint or i)iore of fluid more or less suddenly. Apart 
from the fact that severe reactions sometimes occur,, most of the 
fluid so suddenly added to the circulation is rapidly e.xcrctcd by the 
kidneys, before the dehydrated tissues can benefit to any great extent. 
Any improvement in the general condition is therefore short-lived, 
and repeated injections become necessary. 

Saline administration in the form of a continuous “ drip ” has 
none of these disadvantages. By this method, the total quantity 
of solution administered together with the rate of flow can be 
carefully regulated to .suit the individual needs of the patient. Once 
installed, the infusion can be continued for several hours or days, 
during which time the requirements of the body for fluid, salt and 
glucose are readily assured, with the minimum of disturbance or 
physical strain to the patient. In cases of haemorrhage or shock, 
whore an initial improvement has been brought about by a massive 
infusion, such improvement can be maintained by prolonging the 
infusion in the form of a continuous ** drip.” 


SOLUTIONS 

In most cases intra-venous infusion is employed to combat the de- 
pletion of fluid or chlorides in the body, and, as normal saline (0‘85 
per cent.) adequately meets these requirements, it ^viJl usually he the 
solution of choice. In cases where debility or emaciation is present, 
and ^\here normal feeding has to be withheld for some time, glucose 
3 
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may be added iu 2i to 10 per cent, solution. It provides a source of 
energy iu an easily assimilable form, and relieves the tax on the liver 
glycogen and on the stored fat and protein. “ Gum-saline ” (normal 
saline with 0 per cent, gum acacia), owing to its greater viscosity, 
is eliminated less rapidly from the circulation. It is therefore useful 
as an emergency measure in cases of liaemorrhage and shock, when 
rapid restoration of blood volume is desired, but for this purpose 
it is far inferior to whole blood or plasma. Not more than one pint 
should be given, us reactions to the gum acacia are not uncommon. 
Tor the purposes of promoting diuresis, as in cases of anuria, an 
isotonic (4-'2S per cent.) solution of so<lium sulphate is- advised. 

All solutions for intra-x-enons infusion must be prepared in a 
l.nboratory with the strictest aseptic precautions. The water must 
be doubly distilled and should be freerl from pyrogenic substances 
by treatment ;vith powdered charcoal, or by filtration through a 
Seitz or other bacterial filter. The purity of the sodium chloride, 
glucose or other ingredients must be beyond reproach. Jlany large 
hospitals, which have adequate laboratory facilities, successfully 
prepare their o\s*ii solutions. Smaller hospitals are advised to avoid 
an onerous responsibility, by utilizing one of several commercial 
preparations, which are now available at reasonable cost. A wide 
choice of solutions is providetl ; these are supplied m sealed flasks, 
and arc guaranteed to be sterile and free from impurities. Of these, 
the Baxter “ Vacoliter ” solutions arc the best known (see pp. 0 and 7). 

APPARATOS AND TECHNIQUE 

The method of the “ tulie and funnel ” should now he considered 
obsolete, as such apparatus is suitable only for a rapid or brief 
infusion, and it is dilTicult to obser\-e a strictly aseptic technique. 
Any apparatus which fulfils modern requirements should be suitable 
either for a rapid or for a continuous “ drip ” infusion, and should 
be designed to prevent any unnecessary exposure of the solution to 
the air. The essential requirements for a simple and satisfactory 
apparatus are a stcrihzablc glass reservoir or container, which is 
connected to a dropping tube by which the rate of flow can be 
estimated nnvt adpisted. Trom this, Vjy Tficans of rubber tubing 
connected to a needle or cannula, the fluid is run into a s-cm. The 
rate of floiv is regulated by a screw clip placed on one or other side 
of (usually nbo\ e) the dropping tube. 

For a rapid infusion, it is essential that the fluid should be heated 
to approximately body teni|>crature before it is allowed to flow into 
the circulation. For a continuous “ drip ” the necessity for heating 
the fluid is a matter of contiwcrsy, but it can hardly lie doubled 
that on general principles it is more satisfactory to administer warmed 
fluid, if this is possible without complicated apparatus. Nothing 
4 
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con be gained by warming the solution in the reservoir, as, at the 
slow rate of infusion generally employed, the warmth is completely 
dissipated before the vein is reachctl. The heat in order to be 
effective must be applied to the fluid immediately before it enters 
the vein. 

A simple apparattis winch is equally suitable for a rapid infusion 
or for a continuous “drip” is illustrated in Fig. I. The fluid is 



Tlio Autlior’n npparo»«w for Infusion. A stenliittble 

glass flask of 20 oz. capacity nets as rmcrvoir. Tlus is connected 
to a gloss dropping iubo by a eliort length of rubber tubing on 
ubicii ft screw clip IS placcii. From Itcre tiic saline passes through 
ft coded gloss tiiuo which is imnierscd in a tliermos flask of liot 
water ; thereafter by a short lengtii of tubing attaclied to a neeiUe 
or straight glass cannula, tlio fluid is led into a % em. 

heated by being led through a coiled glass tube immersed in a 
thermos flask of hot water. The rubber tubing between this coil 
and the cannula should be as short as possible, in order to minimize 
heat loss before the vein is readied. The reservoir is filled up with 
cold saline as often as necessai^’. At slow rates of flow (t.e., not ex- 
ceeding one drop per .second), the thermos flask should be refilled 
with boiling water every two hours. This ensures the fluid entering 
the vein at approximately body temperature. ^Vith faster rates of 
flow, the thermos flask is filled with water at a correspondingly lower 
temperature, and it is rcfillctl af more frequent intervals. For a 
rapid infusion, the thermos flask is filled with water at about 110'’ F. 
{i.r., comfortably hot to the h.and). 

This apparatus’, after being partially disconnected, is boiled or 
autoclaved before use, with the exception of course of the thermos 
flask which docs not require to be sterile. After being connected 
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“ Vai’olilpr " haIki^ infiHion appamtua and method of use. 

A — iOOO c e. dosk n-itli dchvi-ry apporatiw. conawiing of dnippinp tube, Bft. 
of ndifior liibins nnd rl>j» pUim ronnMtton anil mlru-\pnoua necd'o 

II — Tlie metal eiip i» remo\p«l and the nibl»er diaplirajim cut away TJie 
dropping tiilw, which has lieen connPctCTl to the rest of the delnoiy 
appiu-Hliis, IS piuitged into one nf the two holes in t|io nihlicr hung. 
indicAifsl hj an orrow Tlio otlter bob? enmes a air inlet tnlw 

alnwlj fiteil in position 

C — Tlie fifink IS in\ ertwl and suspended hj tfie luindle, ready for iwo. 
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up, the apparatus should be washed through with pyrogen-free 
distilled water. The screw clip is closed and the flask filled up with 
saline solution. The clip is then opened, and the fluid allowed to 
run through till all air has been expelled from the tubing. The 
apparatus is now ready for use. 

“ I’acoliter ” solutions arc supplied iii scaled sterile flasks. Ad- 
ministration of the solution is effectively and simply carried out by 
means of the delivery apparatus, or 
“needle assembly set” supplied by 
the manufacturers. This consists of 
a special dropping tube, which plugs 
into a hole provided in the rubber 
b\mg of the flask, six feet of rubber 
tubing with screw clip, an intra- 
venous needle and glass connection. 

Details of the apiiaratus and the 
method of use arc shown in Fig. 2. 

The flasks when empty are returned 
to the manufacturers, but the needle 
assembly set is retained for repeated 
use, being re-sterilized on each oc- 
casion. In an initial order for 
“ Vocolitcrs ” it is recommended that 
needle assembly sets should be ob- 
tnine<l in the proportion of one .set 
to every six flasks. Thereafter, 
they should be renewed only as 
required. (Needle assembly sets can 
be supplied by the manufacturers 
sterilized and in sealed packets, so 
that they are ready for immediate 
use.) 

For continuous “ drip ” infusion with “ Vacoliters,” two flasks 
should be connected as shomi in Fig, 3. Before one flask is com- 
pletely empty, the second is brought into use. The first flask is then 
replaced. If the necessary connections for installing two flasks at 
the same time are not available, there is no great difficulty in substi- 
tuting a new flask for the one in use, but a careful technique should 
be observed to prevent entr}' of air into the tubing. The first flask 
imtsi not be alloxced to empty completely, and tvhile the dropping tube 
is being changed to the neicjlasle, the screx clip must be closed. 

For a rapid infusion, “Vacolilcr” solutions are warmed by 
immersing the scaled flask in hot water. For a continuous “ drip " 
infusion, heat is applied by a hot-water bottle placed on the rubber 
tubing close to the vein, or the method of the heating coil and 
thermos flask (Fig. I) may be emplo 5 ’ed. 





ILLUSTRATIONS OF SURGICAL TREATMENT 

Alter the oulbreah of War, a simpliriccl and remhly transportabk 
apparatus for saline infusion was issued by the Emergency Medical 
Services (Fi<T. -t). Tin*; consists of a pint bottle with a metal screw 
top which has two holes punched in it. niul which encloses a rubber 
disc or washer. After tlie bottle has been filled with saline, the 
rubber disc and screw cap are loosely applied, and tlic whole is 



A 




Siilitie infiuion apj'aratus. aa usimt bj tlic Kmerjn’nry MetLcnl RcrvicPS. 

A — St-alM IhiIIIp of enline. with neotllM to «t:t aa delixrry tulip atxd air inlpt. 

B — .SfotlipcI of ecnlinj: iJiP bottlo In a rubber diec IipM bj a pprf'>ralp<l molnl cap 
C — Xcwlli.'# ifi «!/(» Dclnery Inbp ronnectnl. Uottl-j imerteci omi readj for use. 
li . — T« i> tKiiil(.s connpptpd up for tonlinuout infusion 


sterilized in the autoclave. The bottle is then scaled liy tightening 
the screw rap, so that the contents are stored in a sterilized con- 
dition, ready for use. The dclivcrj* apparatus is of the simplest. 
Two large bore needles, owe short niui owe long, are plunged through 
the parts of the rubber disc exjiosed by the holes in the metal cap. 
The short needle fonns an outflow’ tube for the saline ; it is connected 
to n dropjiing tube and thence to a needle or cannula. Tlic long 
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needle whicli reaches to the bottom of the bottle acts as an air inlet. 
The bottle is inverted and suspended in a wire cradle (Fifj. 4 C). 

Although this apparatus is designed for rapid infusion, there is 
no diniculty in using it for a continuous “ drip,” but, as with the use 
of “ Yacoliters,” care must be taken not to allow air to enter the 
tubing while the bottles arc being clianged. For a prolonged “ drip ” 
infusion, it is more satisfactory to connect up two bottles, as shown 
in Fig. 4 D. The solution is heated in the manner described for 
infusion with “Yacoliters.” 

Jlntiy hospitals which prepare their own intra*venous solutions 
are now issuing them in sealed bottles of this type. Little extra 
trouble is involved in the preparation. The solution is ready for 
immediate use, and is administcre<l directly from the bottle without 



further exposure to the air. No other rescr\'oir is required, and the 
accessory apparatus is reduced to a minimum. 

Choice oi vein. — The veins of the cubital fossa are usually utilized 
for a rapid infusion, but for a continuous “ drip ” they should be avoided 
whenever possible, although they present a great temiitation when 
other veins arc not easily ideiitincd. If the cubital veins are used 
for a “ drip,” a splint will be required to keep the elbow at rest. 
Besides adding to the discomfort of the patient, this interferes with 
the normal venous return from the arm, and the “ drip ” will often 
be found to function imperfectly. 

The best results are obtained by utilizing the cephalic vein in 
the middle or upper third of the radial side of the forearm. E\en 
w’hcii the veins generally arc collapsed, this vein is usually identifiable, 
ami is of a convenient size for the purpose. Furthermore, since the 
vein is intermediate between the elbow and wrist joints, the needle 
or cannula is less likely to be disturbed by movement, and there 
is no necessity for splinting. 

The great saphenous vein is sometimes employed, usually at the 
point where it lies anterior to the medial malleolus (Fig. 0), but 
a splint is retjuired to prevent the cannula being dislodged by 
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movement at the ankle joint. This method is especially useful in 
children. 

In infants, the anterior fontanelle affords access to the superior 
longitudinal sinus, by which route a continuous “ drip ” may be 
administered. A siiecially designed needle is r^uired. 

For a rapid infusion or for a continuous “ drip ” of short duration, 
it is often unnecessary to expose the vein. Unless this is very col- 
lapsed, an ordinary intra-senous needle can usually be inserted 


r ' 



Fiocub fi 

Iiutnua?nt«, «(e. rc<)iiire«l for esposuro of \ein. Veiioiw 
toiiniiciuot, ayrin^Eeamlincolnnaostltctir! ecalpol, sliarp- 
pojRtod scisaov* and anouryam ■oeadto; 
of fino artery forceps: catgut, gloss canniilae ; (liseccling 
(orLcps: akin necdloi and sutures 

\yithout great didiculty. By such means, a contmuous “ drip ” may 
be carried out for 12 to 21 hours, but constant supervision is required, 
as thrombosis of the vein and leakage into the tissues are more likely 
to occur than nhen a cannula is tied in. 

Exposure of the vein. — -The instruments required are sho^vn in 
Fig. C. MTien a “ drip ” infusion is to be employed post-operativcly, 
it should if possible he instnUed during the major operation, or 
before the patient leaves the theatre. Ail the necessary instruments 
will then be available, no local anaesthetic will be required, and the 
operator will not have to contend with post-operative restlessness, 
which is so liable to be encountered if the infusion is delayed till the 
patient lias returned to bed. 

In a conscious patient a local anaesthetic is required. This is 
injected intradcrmally m the line of the proposed skin incision. Care 
must be taken to avoid puncture of the vein. A transverse incision 

10 



INTRA-VENOUS SALINE INFUSION 


across the line of the vein is usually to be preferred (Fig. 5), and is 
definitely indicated vhere the vein is not identifiable through the 
skin. If the vein is visible a half-inch incision is adequate. After 
the skin is incised, the superficial fascia is cleared by inserting the 
points of sharp scissors and opening them on each side of the line 
of the vein (Fig. 7 A). It is often adnsed that a pair of small artery 
forceps be used for this purpose, but sharp-pointed scissors will be 



Draw ing to show the method of erpoiing tJie > ein, and of tying in 
the cannula. 

found to bo much more efficacious, and u’ho/i reasonable care is used 
the vein is never damaged. 'When the vein has been isolated in this 
way, two ligatures arc passed around It : the distal one is tied and 
held ifi forceps, the proximal one is half tied in readiness to receive 
the ciumula, and its ends are left loose. (If the tourniquet is removed 
at this point unnecessary bleeding will be prevented.) With sharp- 
pointed scissors a nick is made in the vein between the ligatures, 
the distal one being used as a retractor. The camnila, which should 
11 



ILLUSTRATIONS OF SURGICAL TREATaiENT 

be free from air bubbles and slowly dripping, is quickly inserted, 
and the proximal ligature is tied. At this point a stitch should be 
passed through the skin and tietl round the base of the cannula, 
in order to secure it firmly in position. This is a most valuable pre- 
caution, for so often the canmila is accidentally pulletl out of the vein 
before the tubing can be fix«l by strapping. The skin nound is 
closed with two mattress sutures. A piece of strapping is placed 
o\ cr the glass connection, and a light dressing is affixed to the wound, 
.Vo hplint IV applied. The arm lies alongside the body, loosely 
anchored by n piece of bandage passctl over the wrist and safety- 
pinned to the sheet (Fig. S). 



Tlie gliwit ( uiuiecvion is eiropp^d to tlie arm, nm) a Amal) dmsing applied to 
the wound Tlie arm m anclxireil by a atnp of lutniiagc paaacd oter the 
OTKC and aafciy-pinnetl to the sheet. 


Tiie resort oir is stispemlcd three <»p four feet above the Jovol of 
the arm, and the thermos flask (Fig. 1) rests on n chair at the 
bedside. 


MAINTENANCE OF A CONTINUOUS “DRIP” 

It IS essential that the flow of saline should be continuous. If 
it is stopped for more than a few moments, back flow of blood will 
occur into the needle or cannula and clotting may result. With 
the apparatus shown m Fig. 1, the reservoir should never be allowed 
to empty, and the nurse is instructed to refill it when it becomes 
less than a quarter full. She should also inspect the rate of flow at 
periodic intervals, and regulate it according to instructions. The 
changing of a “ Yacolitcr ” or saline bottle (Figs. 2 and 4) should 
not be entrusted to a nurse, unless she has shown an understanding 
of the necessary technique. 

Rate of flow. — The rate of flow usually advised for a drip ” 
infusion is from thirty to forty drops j>er minute, or four and a half 
to six pints a day, hut this can be \aried within wide limits to meet 
the requirements of the patient. When his fluid or chloride needs 
are urgent, as in intestinal olistniction or after a severe operation, 
this rale can he doubled or even trebled for the first two or three 
12 
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hours, or until a satisfactory improvement is obtained. In eases of 
collapse due to shock or haemorrhage one or two jiints of saline may 
be run in rapidly (witli the clip completely unscrewed), and the 
volume of the circulation thereafter maintained by continuing the 
infusion at the slow rate. 

Temperature o! the fluid. — The methods of heating the solu- 
tion with the different types of apparatus have already been de- 
scribed. With the apparatus 
shown in Fig. 1, the thermos 
flask should be refilled with hot 
water as required — at the nor- 
mal slou’ rale of flow, with 
boiling water every two hours. 

At faster rates of flow, the 
thermos flask is filled with water 
at a correspondingly lower tem- 
perature, and it is refilled at 
more frequent intervals. With 
other apparatus, the solution 
can he effectively warmed by 
the placing of a rubber liot- 
svater bottle on the tubing close 
to the vein. The temperature 
of the fluid which is being administered may be estimrtted by feeling 
sthc warmth of the rubber tubing at its attachment to the needle or 
cannula. 

Duration oi the infusion. — In the cases where a satisfactory result 
is obtained, it is rarely necessary to continue the infusion for longer 
than ‘18 hours, and infusions of much shorter duration frequently 
produce the desired effect. Numerous cases are recorded however 
where a “ drip ” infusion has been maintained for several days, 
with most beneficial results. In the absence of such contra-indica- 
tions as cardiac and renal failure and pulmonary congestion, the 
dangers of over-dosage are comparatively slight. Some workers, 
notably Hamilton Ihiilcy, insist that a “ balance sheet ” be kept to 
compare the amount of fluid administered with that lost in the 
urine and by vomiting. In the making up of such a balance sheet, 
the quantity of fluid lost by s^veating and by respiration must be 
included; the .average loss from these sources is about II pints 
per day. This precaution however is probably only necessary with 
infusions continued for more than 48 hour.s. In the case of a patient 
who is in urgent need of fluids, and whose powers of assimilation 
are great, it is obvious that no agreement can be expected between 
the two sides of the balance sheet. 

licmoval of the cannula . — It is quite unnecessary to rc-opcu the 
uound. The cannula is easily withdrawn after the stitch securing 
13 
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its base lias been cut. It is unneccssan* even to remove the dressing 
on the wound. 

Complications. — Stoppage of JUnc. — If the flow of saline becomes 
arrested, immediate steps must be taken to restart it. Stoppage is 
often due to kinking of the tubing, and such 
a possibility should be investigated. In other 
cases, the flow may be restarted by rotating 
the cannula slightly m the vein. More often 
the obstruction is due to clotting withiti the 
cannula, and this can be cleared by milking 
the rubber tubing towards the vein. The danger 
of embolism as the result of this procedure has 
been unnecessarily exaggerated. 

Filling up of the dropping lube. — If this 
occurs, the falling of the drops from the inner 
tube will be obscured, and it will be impossible 
to determine the rate of flow' or even its total 
arrest. To restore the fluid level to the normal, 
the clip is closed and the dropping tube dis* 
coimectcil at its nppn end. Unless obstruction is 
present, the level in the tube will slowly sink. 
Before the fluid disappears from sight, the tube 
is reconncctctl to the rubber tubing above (Fig. 10). 

Sivelling or redness around the vein. — This 
may occur after 21 to 48 hours; as a rule 
it is only encountered when glucose solutions 
arc used, and is due to an Irritative phlebitis. Unless the reaction 
IS severe, it can he disrcgardwl, as it usually settles down as soon 
as the infusion is withdrawn. Leakage of solution into the tissues 
is rare, but if it occurs another vein must be selected. 

lligors occasionally occur at the commencement of an infusion. 
Tliey have been thought to Ijc due to impurities in the sodium 
chloride, or to pjTogenic substances in the water used, but im- 
properly cleaned apparatus must frequently be held at fault. The 
apparatus must be not only sterile, but scrtipiiloitsli/ clean, and 
should be thoroughly washed through with pyrogen-frec distilled 
water before iisc. Rigors can also be caused if the solution has been 
allowed to become cold, cspeci.'illy if it is being administered at a fast 
rate. The rigor is usually of short duration, and yields rapidly to 
symptomatic treatment. It is rarely necessary to discontinue the 
infusion, but the rate of flow may be reduced. 



FiacnE 10 

Method of ctearmetho 
dropping tubi*, ir tho 
fluid level usee above 
llie inner tube. 
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TRANSFUSION OF BLOOD AND PROTEIN FLUIDS 

B efore a blood transfusion is attempted, careful precautions 
must be taken to ensure compatibility between the red blood 
corpuscles of the pros|>ective donor anri the serum of the 
patient, as incompatibility may give rise to serious and possibly 
fatal results. 

Human bloods are divisible into four groups, of which the 5Ioss 
classification has hitherto been the most popular in cliiueal practice. 
The International classification however is the more satisfactory, in 
that it demonstrates the manner in which the division affects both the 
serum and the red cells. Agglutinating substances in sera are referred 
to as agglutinins ; these are two in number and are designated a and p : 
in the serum of any individual either of these may be present separ- 
ately, both may occur together, or neither may be present at all. 
Thus the different types of sera may be grouped as «, p, «p, and 0. 
The red cells may be similarly classified according to their suscepti- 
bility to agglutination {i.e. by the presence of agglutiuogcjis in their 
substance). Thus cells which are agglutinated by cr. serum alone are 
classified as group A, and cells agglutinated by p scrum alone as 
group B. Cells of group AB are agglutinated by o, p or «p senmi, 
while cells which are not agglutinated by any scrum are designated 
as being of group 0. By the International classification, the four 
blood groups arc named according to the corpuscular reactions — 
AB, A,B,andO, corresponding to the Moss grouping of 1, 11, III, and IV. 

Obviously a serum and A red cells cannot exist in the blood of the 
same individual (or agglutination would occur), and similarly p serum 
and B cells cannot co-exist. The four possible combinations are 
indicated by the following table : — 


Moss 

CiAssinciTtoif 

iNTCaNATIOMAZ. CUSSinCATIo.v 

Sfrmn 

Corpa<eiot 

Group I 

0 

AB 

Group II 

p 

A 

Group HI 

a. 

B 

Group IV 

«p 

0 


Among the population of Western Europe and America, the 
distribution of the blood groups is given ns follows (Wright) : — 
group O, 40 per cent. ; group A, 42 per cent. ; group B, 8 per cent. ; 
group AB, 3 per cent. 
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For the purposes of n blood trfinsrusion it is only necessary to 
consider the celh of the donor and the serum of the recipient. If 
iiicompatilde blood is administered, the injected red cells will he 
immediately agglutinated and later haemolysed by the serum of the 
host. The action of the donor’s scrum on the patient’s corpuscles 
can be disregarded, as the transfused serum is so rapidly diluted by 
the patient’s scrum that its agglutinating powers are lost. 

Individuals ^Yhosc blood belongs to group AB, having no agglutinins 
in tlieir scrum, have been cailcrl “ universal recipients.” Similarly 
individuals of group 0, whose red cells cannot normally be agglu- 
tinated, have been called “ universal donors.” Such designations are 
not entirely sntisfactorv’, as owing to the presence of unclassiliable 
sub-groups about which little is known, ngghitination may sometimes 
occur unexpectedly, and except in cases of emergency, it is not justi- 
fiable to carry out a transfusion without a direct compatibility test 
(tide injra). 

COMPATIBILOT TESTS 

Two distinct types of test are commonly employed — the indirect 
test or ” grouping,” and the direct or individual compatibility test. 

The indirect test, — Tins test is necessary when it is desired to 
obtain the services of a voluntary donor from a blood transfusion 
service, or when stored blood is to be requisitioned from a blood 
bank. The group to which the patient’s blood belongs is ascertained 
by the method about to he dcscribctl, and a donor or blood of the 
same group is then asked for. 

For the purposes of this test it is necessary to have stock sera of 
groups .V and B, which arc supplied by most firms of manufacturing 
chemists. The aggiutiimting powers of tliese sera on the cells of the 
blood sample are investigated. 

7'he micro.fcopic method is to be preferred. A dro2> of cacli scrum 
is ejected on to a microscope slide, and the drops are laljclled A and B. 
The blood to be tested is obtained from n prick on the nni! fold or 
lobule of the car. It is usually adviswl that the blood should he 
diluted for tlie purpose of tlic test ; this is convenient when a number 
of sanijiles are to be tested, as in laboratory work, hut it is quite im- 
iieccss.irj’ when making an individual test. IVithout dilution, how- 
ever, it is essential that only an mfinitesimal quantity of blood should 
be used, as there must always be an excess of serum, ns compared 
with tlie corpuscles under test. ^Is much nt can be carried on the 
needle jminl is more than adequate; this is mixed with the drop of 
group A scrum. After cleansing the needle, a similar quantity of 
blood Is mixed with the drop of group B serum. The occurrence of 
agglutination is then invcstigatevl under the low power of a micro- 
scope. Micro-jihotographs of such a test arc shown in Fig. 11, If 
agglutination is going to take place, it will iisunlly be seen to com- 
ic 
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mcnce within t\vo minutes, but some workers insist on a period of 
fifteen minutes being allowed to elapse before the possibility of its 



Fioche 11 

Compatibility test — raicrwwoptc appearances. 

No acclutmation witli group A sonim. Conunencme; agRlutination with 
group IJ serum. Tina blood therefore belongs to group A. 

occurrence is denied. Agglutination will be hastened by warming 
and by gently rocking the slide. 

The uahed-eye method can be rcbed upon when a microscope is 
not available. liather larger quantities of blood are mixed with the 
stock sera, but excess must be avoided. As much as will lie on the end 
of a glass rod will give a satisfactory test. After a few minutes 
the slide is examined obliquely against the light. Agglutination is 
apparent if the diffuse redness of the drop becomes patchy or granular ; 
the appearances has'e been likened to those of cayenne pepiier or 
brick dust. A white china plate may be used with advantage instead 
of a microscope slide. Tlic appearances of agglutination on naked- 
eye examination arc shown in Fig. 12. 



No Ag:)(lutln»tl'<n AKKlutinntinn 

Figpbe 12 

Compatibility Iwt — nalted.ej« apj^arances. 

(Jl]/ emrifty o/JImrt J«Ait iL Sen. Zlnttol ) 

The group to which the sample of blood belongs is determined as 
follows : — 

Agglutination with both sera .... Group AB. 

Agglutination with group B scrum alone . . Group A. 

Agglutination with group A serum alone . . Group B. 

Agghitination with neither scrum . . . Group O. 

n 17 
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It should be einphasizctl that two bloods whicii have been shown 
by the indirect test to be of the same group are not invariably com- 
patible for the purposes of transfusion, and, except in cases of extreme 
urgency, it is advisable to carry out the direct test as an additional 
precaution. 

■\\'hen the seiviees of a voluntary donor are to be obtained, or 
when storcfl blood is to be requisitioned from a blood bank, it is 
always advisable that the patient’s bloorl should be grouped before- 
hand. It IS the work of only a few' minutes to perform the necessary 
test, and only in cases of emergency and where stock sera arc not 
available, Is it justifiable to ask for a “universal” donor or for 
group 0 stored blood. In cases where such a donor or stored blood 
of this group has been obtained, and the patient’s blood lias not been 
typed, it is particularly necessary that the individual compatibility 
should be confirmed by a direct test. 

The direct test. — By this method no attempt is made to group 
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.tlidrawAl of blool into capillary tiilie On riclit, 
■i^paration of senim aftor (lie tube baa been centrlfugieci. 


the blood of the patient, but his blood is tested directly against that 
of the prospective donor. Properly carried out, the test is thoroughly 
reliable, and is the method of choice when a prospective donor or 
choice of donors is at hand. The direct test is also advised ns a 
precautionary measure, even although the bloods liave been shown 
to be of the same group. For the reasons already stated, it is neces- 
sary to test the serum of the recipient against the corpuscles of the 
donor. Merc mixing of the two bloods on a microscope slide is 
quite useless, because, if nj^liitinntioii occurs, it is impossible to 
dcternimc whether this affects the cells of tlie donor, of the recipient, 
or of both, and incompatibility between the cells of the patient and 
the scrum of the donor is no bar to a successful transfusion. Further- 
more, whole blocnl is too thick an emulsion for the satisfactory 
investigation of agglutination, and dilution of the blood with saline 
or citrate solution will diminish the agglutinating powers of the 
':enim. 
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The first essential therefore is to obtain a small quantity of the 
patient’s serian. This is done by allowing a sample of blood to clot. 
It is imnecessarj' to obtain a sj'ringeful of blood ; two drop' of blood 
from a finger or car prick arc adequate if the blood be drawn into a 
capillary tube (Fig. 13). WTren clotting has occurred, a little of the 
residual clear scrum is transferred to a microscope slide. The test 
will be found to be much more satisfactory, if time can be allowed 
for absolutely clear serum to be obtained. The separation of the 
serum can be greatly accelerated by centrifuging the capillary tube, 
the ends of which have^ been sealed in a flame. If a capillary tube 
is not available, a small glass tube of the type used for dispensing 
hypodermic tablets may be substituted- The remainder of the test 
follows the lines of the indirect test. A minute quantity of whole 
blootl from the donor is mixed wth the scrum, and the occurrence 
of agglutination is investigated as already described, either by the 
microscopic or naked-cj'c methods. 


TRANSFUSION OF FRESH BLOOD 

Considerable advances in the technique of collecting and adminis* 
tering blood followed the outbreak of war, when blood transfusion 
services were organized in all parts of Britain. The citrate method 
of preventing clotting of the blood during its collection and adminis- 
tration has entirely replaced other procedures occasionally advocated. 
It is simply carried out, and docs not require any specialized apparatus. 
The older practice of withdrawing the blood into an open pint measure, 
and the time-honoured method of administration by tube and funnel 
have both been discarded, as they involve unnecessary exposure of 
the blood to the air, with consequent risk of contamination from this 
and other causes. 

Apparatus required. — For collection of the blood, a narrou--nccked 
bottle or flask should be used. The type of bottle commonly issued 
by the Emergency Medical Services, and by the Army Supply Depot, 
is shown in the accompanying illustrations. Any bottle of suitable 
size liowevor can be used. If a handle for suspension is not attached, 
a wire cradle should be provided or improvised. The blood is led 
through rubher tubing directly into the bottle, and is administered 
therefrom to the patient, so that the risk of contamination is greatly 
reduced. 

The blood is allowed to'flow into a solution of sodium citrate 
contained in the bottle- Various quantities and concentrations of 
this solution arc advised, but the final concentration in the collected 
blood should be at least 0*3 pet cent. This necessitates the addition 
of 1*75 gm. of citrate per pint (.WO c.c.) of blood : 50 to 73 c.c. of 3‘5 
per cent, solution is a convenient quantity and concentration. 

Some transfusion services issue sealed bottles containing the 
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citrate solution, sterilized and ready for use, and hospital laboratories 
arc following this example. Alternatively the bottle containing citrate 
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Instnjinents Rutl npjiarottu rMiuireil for collection of hlootl from a (lonor Tho 
bottle I* of the typo iMueil liy thel'twnrcncy Medicnt SerMcen, (ind bj the .\rmy 
Stipplj Depot TIio rulitior cork le fitleil with two clnas tube>i. one of w Inch la con- 
ucctcii by rubber tubing, interrupted by a accond ennnectiun, to on mini- 
Ncnous needle. Sodium citrate boIuiioii, local anaejitlietio, two ayriiiRes, and u 
fine btnded acalpel or tenotomy knilo complete lire armBincnliiriuni. 



can be autoclaved before use, or the t«o may be sterilized iiulc* 
pcndcntly. 

A Inrgc-borc intra-\cnous needle with a suitable length of rubber 
tubing is used for the withdrawal of blood into the bottle. The 
20 
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incorporation of a glass connection dose to the needle is a useful 
adjunct. The tubing is attached to one of two short glass tubes passing 
through a rubber cork. The other tube acts as an air outlet to the 
bottle during the collection of blood. This apparatus 
together with the few simple instruments required is 
illustrated in Fig. 14. 

The blood should be administered whenever possible 
directly from the bottle into which it has been collected. 

A second rubber cork is required for administration of 
the blood ; this also carries two tubes, but one must 
reach to the bottom of the bottle to act as an air inlet 
when the bottle is inverted. The inclusion of a dropping 
tube and screw clip in the delivery tubing allows estima- 
tion and adjustment of the rate of flow. 

Fillrnlhn . — Some form of filtration of the blood is 
advisable, as small clots frequently form during collec- 
tion, and these are liable to block the ncetlle or cannula. 

Several different types of filter are in use. “ Gas- 
mantle ” filters and filters made of stainless steel gauze 
are illustrated in Fig. 15; the latter arc readily cleaned and can be 
used repeatedly. If no ready-made filter is available, an efficient 
substitute can be improvised by the method shown in Fig. 15 D. 
Glass bends (Fig. 10) or stainless steel ball-bearings also constitute 
an effective filter ; they are usually placed in the bottle and are 
sterilized with it in the autoclave, before the blood is withdrawn. 

Two types of blood transfusion apparatus issued by the Baxter 
Labooitorlcs are illustrated in the Appendix, Plates 62 and 03, where 
the methods of use are also dcscril>cd. 

Withdrawal of the blood. — If the veins of the donor are not very 
prominent, they may be made to stand out if the donor will soak 
his arm in very hot water for a few minutes. The donor lies on an 
operating hable with his arm at his side or abducted with the h.and 
resting on a small table. A sphygmomanometer armlet inflated to 
60 nim. should be used as a touniiqiict. If this is not available a 
rubber catheter is an effective substitute, but care must be taken 
that it is not applied so tightly os to impede the arterial flow. The 
skin is sterilized with ether or spirit ; i^ine is avoided as it tends 
to obscure the veins. Some citrate solution is run through the rubber 
tubing and needle (Fig. 17), to prevent clotting of the blood. The 
citrate is retained in the tubing and needle, if the tubing is clamped 
witha springelip before the syringe is detached (Hamilton Bailey). Any 
suitable vein in the cubital region is selected, and a small injection 
of local anaesthetic is made inira-dermally over the vein, so that a 
wheal is raised, causing immediate insensitivity of the skin. Sub- 
cutaneous infiltration should be avoided as it obscures the outiinc 
of the vein. The insertion of the needle into the vein is greatly 
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facilitated if a small nick is made in the skin with a fme-bladed 
tenotomy knife. The needle is now inserted slmthj and steadily into 
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A —The rubber tubing oud needle arc washe<l through with titrate solution in the manner 
ahown While the sj nngc uetill attaelied. the nibber tubing is clipped, so that the 
citrate is retained therein. 

]3 7},o apparatus ready (or uithdrsnal of blood Tiio requisite amount of citrate 

solution haa been placed in the bottle When the eein lias b»-cn entered, the clip w 
releoeerl. 


the >cin, which is usually entered without difilculty. If the previous 
nicking of the skin is omitted, the needle is very apt to pass through 



with a jerk, pushing tlie vein aside or puncturing it on its deep aspect. 
Many promising veins arc mined in this way. Successful insertion 
of the needle into the \cin is apparent from the appearance of blood 
in the glass window. As soon as this is ncconiplishctl, the spring 
clip is released ; blood should then flow steadily through the tubing 
into the bottle, which is gently swirled by an assistant to ensure 
thorough mixing of the blood and citrate. The donor opens and 
closes his hand rhythmically throughout the collection. It is usually 
necessary for the operator to steady the needle in position at an 
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nnglc which allows the maximum flow. After a varying time, the 
rate of flow may be found to diminish. It can often be re-established 
by altering the angle of the neetlle, or by withdrawing it slightly ; 
adjustment of the pressure exerted by the tourniquet may also have 
the desired effect. If the needle slips out of the vein, it is rarely 
possible to re-insert it, and another vein should be utilized. No 
special virtue is attached to keeping the blood warm during its 
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of tiloocl into tlio bottle. Tlie surgeon steatUes the neeche in tJio 
vein, while an assistant should gently swirl tlte bottle to ensure thorough 
mixing of the blood an<l citrate. Tlie donor opens and closes his hanil 
rhythmically during the collection. 

collection ; it is simpler to rc-warm it just before its administration 
to the patient. It is not advisable to take more than a pint of blood 
at one time from an individual donor. 

Administration of the Wood. — As already stated, tlie blood is 
administered directly from the bottle into which it has been 
collected. The delivery apparatus and the different types of filter 
have been described. The apparatus issued by the Emergency 
Medical Services, and by the Army Supply Depot, is illustrated in 
Fig^. 20 and 21. 

In many cases it may be possible to administer the blood by 
intra-venous puncture, but where the veins arc too collapsed for 
successful insertion of the needle, or when the flow is found to be 
unsatisfactory, it will be necessary to tic in a cannula. A vein is 
exposed in the arm in the manner described for saline infusion, but 
here there is not the same objection to using a vein at the bend of 
the elbow, unless a prolonged “ drip ” transfusion is intended. In 
a collapsed patient, the small calibre of the veins may render the 
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gravity method somewhat twlious; positive pressure may then be 
applied to the air inlet tiibe of the Ijottle, but this is not very often 
required. 

An alternative apparatus for ndniinistering the blood Is illus- 
trated in Figs. 22 and 23. The blood is collected into a conical flask 



and is adniinistercd under positive pressure supplied by a hand 
pump. Great care mu.st be taken that air does not enter the vein 
when the flask is emptied of blood. As soon ns air bubbles begin to 
ascend in the glass tube, the nibber tubing is pinched and the pressure 
is relieved by lifting the cork or ojieiiing the valve. 

Volioiic and rale of Iransfusioiu — ^The amount of blood to be 
administcrctl is determined by clinical impressions, nhieh should be 
supported by serial blood pressure readings. These latter serve as 
a guide to the sunieiency of the transfusion, and prevent overloading 
of the circulation. One pint of blood is the usual amount for a 
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Special flask (Robertson’s — moili 
fl^}) lor sdmuiistratioa of blood 
Tull© A extcnila to the bottom of 
tho flask, at tho angle between side 
and base. Tube ]i extends just 
belon* the cork. Tlie sliorl tu^ C 
has a hole at the side which is 
ootered with mbber tubing, it 
functions as a vaU© by which the 
pressure inaiile the flask can be 
reduced, if the flow of blood is too 
rapid. The glass dropping tube (I)) 
shows tho roto of flow. E and F — 
curved and straight clftvs cennulae 
and intra-venou-j needle, with suit- 
able fittings 
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Administration of the blood. A continuous saline ‘’drip” 
Imd previously Ixvn installed, and th« was temporarily 
discontinued to allow the blood to be given. Tlie tubing 
leaving the thermos flask bas been ilisconnected. and is 
attached to tlio flask containing the blooil. 
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massive transfusion, but up to two pints may be required in patients 
suffcrin" from severe shock or liaemorrhafte. It should be noted, 
however, that the most. urgent need of such patients is for fluids 
ratiier than for red cells (see p. 30), and unless very severe haemorrhage 
has occurred, it is better to {pve a combined transfusion of blood 
and plasma or serum, rather than to overload the circulation with 
unwanted red cells. 

It ts usually advised that the blood should be given slowly, at 
the rate of a pint in twenty to thirty minutes, but in severely shocked 
patients, more rapid administration is called for. It is considered 
safe to administer up to two pints quickly in patients whose systolic 
blood pressure has failed to recover to 100 mm. with the simple 
measures of rest and wamilh. 

In >oung children the quantity of blood svhich can be safely 
transfused is relatively small. For infants the amount given should 
not exceed 15 c.e. per lb. bo<ly weight. As in the case of continuous 
saline infusion, the saphenous is likely to be the vein of choice, but 
m >oung infants the injection may be made into the superior longi* 
tucVmal sinus through the anterior fontanelle. 

TRANSFUSION OF STORED BLOOD 

A description of the methods of collecting and preserving blood 
for storage is outwith the scope of this book, but certain considerations 
which arise in regard to its administration uill be discussed. 

State of preservation,— The blood separates on storage into n 
corpuscular layer nliich sinks to the bottom of the bottle, and a 
lajer of supernatant plasma which shows ns a clear amber-coloured 
solution (Fig. 24). Stored blood of good quality shows a sharp line 
of demarcation between these layers. After a varying period of 
storage, the fragility of the red cells increases, and partial haemolysis 
occurs, with diffusion of the corpuscular pigment upwards into the 
plasma layer. Vourlcen to ticenly-onr rfni^s is regarded as the safe limit of 
storage, but if there is esidcnce of extensive haemolysis within this 
period, the blood iseonsidcre<ltobc unfit for administration. A zone of 
h.'iemolylic discoloration extending more than half way up the plasma 
layer is incompatible with safe administration. Small clots in tlie 
blood do not render it unfit for use, as these will be removed by 
filtration. Turbidity of the plasma suggests the presence of bacterial 
infection, and demands timt the blood be discarded. 

Compatibility. — The blooil banks, which were instituted to meet 
the emergencies of siarfare. carry a proportionately larger store of 
group O blood. Fjxecpt in such emergencies, however, it is not 
justiliable to .isk for group O blood, without having ascertained the 
type to which the patient’s bloo<l lielongs. The patient should 
normally be typed, and blooii of the same group obtained. 
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The additional precaution of a direct compatibility test is par- 
ticularly advised in all cases where stored blood is used. In addition 
to the risks already described wdiich occur by the omission of this 
test, there is an ine^dtable possibility of a clerical error in the grovp 
designation of the stored bloo<l. To enable the test to be made 
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Dottle of presenTd blood, 
showing separation into eor* 
puscular and plasma la>er8, 
'Kitlk narrow intermediate zone 
of partial haemolyais. 



>rithout opening the scaled bottle, many blood banks supj)ly a small 
sample tube containing a specimen of the same blood. The test is 
carried out as described on page 18. 

In grave emergencies, a direct compatibility test is dispensed 
with, and fortunately accidents are rare. In the absence of such 
emergency, however, the risk is an unjustifiable one. 

Ad minis tration. — Preserved blood is stored in a refrigerator at a 
temperature of 2® to C® C. It is usually advised that the blood be 
warmed to body temperature before use, by immersing the bottle 
in a basin of waiter at about 37“ C. {i.c. comforlahhj ivarm to the 
hand). If time is available, however, it is often preferable to allow 
the blood to warm up itself to room temperature, at which its ad- 
ministrotion is quite satisfactory. Sudden changes of temperature 
tend to increase the red cell fragility, and on no account must the 
blood Ijc immersed in water of a higher temperature than that given 
above. 

Jlost blood banks supply not only bottled blood, but also the 
accessory delivery apparatus, stcrilizcxl and ready for use. Filtra- 
iion is cssenlial to remove clots formed during storage. Some type 
of filter will be included in the apparatus provided (Figs. 20 
and 21 ). 
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REACTIONS TO BLOOD TRANSFUSION 

^Videly varying figures arc given for the proportion of reactions 
nhich occur after blood transfusion. Recent researches have shown 
that reactions ate more common when stored blood is used, and tliat 
the proportion of such reactions increases with the duration of 
storage. 

Reactions may be classified os iion-liacmolytic and haemolytic. 

Non-haemolytic reactions are also referred to as “ anaphylactie ” 
or “common febrile" (Hamilton Bailey). They occur ^^lth relative 
frequency but fortunately are rarely sev'erc. They are bclie\cd to 

due to an abnormal scnsitiiatiou to the proteins of the transfused 
blood, so that they are more common in individuals who suffer from 
one of the allergic diseases, and in those who may have been sensitized 
by a presaous transfusion. Imperfcetlj' cleaned apparatus, containing 
fragments of old blood clot, and pjTogenic substances in the water 
used to prepare the citrate solution, have also been held responsible. 

Manifestations occur almost immediately after the commencement 
of the infusion, t.e. they may appear after only a few cubic ccutinxctrcs 
have been given. The patient becomes restless, and complains of 
tingling pains all over the body, and often of an oppressive feeling 
in the chest. Flushing of the face with cyanosis is noted, and later, 
urtiennn may appear. Respiration may be laboured owing to bron- 
chial spasm, and vomiting frequently occurs. There is usually an 
accompanying febrile reaction, when the temperature may rise to 
103" or 104" F. 

Haemolidic reactions arc uncommon, but are liable to be severe, 
and occasional fatalities have occurred. As the name implies, they 
rc.sult from partial or complete li]icu)oh*sis of the red cells transfused. 
They will usually be found to be due to faulty blood grouping, or to 
the neglect to carry out the additional precaution of a direct com- 
patibility test. They nmy also occur after the transfusion of old 
stored lilood, containing much free pigment ov large numbers of 
fragile corpuscles. 

The imniedialc symptoms are \cry similar to those described for 
non-haemolytic reactions, but the additional complaint of sci’cre pain 
in the lumbar region is vmsl suggestive of haemoli/sis, and demaiids that 
1/ie in/imon yJionhf tr stopped forlltaUh, as there is a danger of sudden 
collapse and death, if the administration of incompatible blood is 
continued. 

The late reaction usually appears within a few hours of the imme- 
diate reaction. It is ushered in by jaundice and hacmoglobiiuiria, 
resulting from massive hnemoK-sis of the donor’s corpuscles. Its 
severity therefore is likely to be directly proportional to the amount 
<iC incompatible bloocl trairsfuscd. Signs of renal insurficiency may 
occur from blockage of the renal tubules with a pigment of the 
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haematin order. Complete amiria may result, and, if unrelieved, 
will cause death from uraemia. 

Treatment. — Prevention of all types of reaction after blood trans- 
fusion can be summarized in the following precautions : — 

(1) Careful cleansing of the apparatus, which must be not only 

sterile, but scrupulously clean. 

(2) The use of p>Togen-frce distilled water for the preparation of 

citrate and other solutions, and for washing tiirough the 
apparatus. 

(3) Careful grouping of the Woods. 

(•J) The performance of a direct compatibility test. 

(5) Tlie avoidance of over-age stored blood. 

Iminediole reactions may be due to nothing more than too rapid 
administration of the blood, and the patient’s distress rimj’ be com- 
pletely relieved by reduction in the rate of transfusion. If symptoms 
continue, the transfusion must at once be discontinued. Rigors, 
vomiting, etc., arc treated symptomatically. For the allergic mani- 
festations, adrenaline has a specific action, and this drug should 
always be available uhen a transfusion is being carried out. It may 
be administered subcutaneously in dosage up to 2 c.c. (Ilamiltou 
Bailey). 

Laic icnciiojjs should be treated by massive alkalinization of the 
lupine, as the haematin pigment tends to be precipitated in an acid 
medium. In addition large quantities of fluid should be given, to 
promote diuresis. The follotving procedure is recommended : — ♦ 
8 gm. (120 gr.) sodium citrate slionld be given immediately, and a 
further 33 gm. (S23 gr.) dissolved in 2000 c.c. of suitably flavoured 
water should be administered during each 2t hours, until the \trine 
is free from pigment. As an alternative to the oral rontc, 150 c.c. 
of 3 per cent, sodium citrate solution may be given intra-vcnously 
by syringe. This is followed by an inlra-vcnous “ drip ” of solution 
containing 3 per cent, sodium citrate and 5 per cent, glucose. : 2000 c.c. 
are administered during each period of 24 hours', until the urine is 
clear. Ilaniilton Bailey sounds a warning against the intra-vcnoiis 
administration of .such large quantities of fluid to a patient whose 
renal function may be seriously impaired. Oral administration is 
therefore to be preferred in cases where it is possible for this to be 
carried out. The patient should be cathetcrized at six-hourly intervals, 
so that the state of urinary secretion can be assessed. 


TRANSFUSION OF PIASMA AND SERUM 
It has been shown that, in the common surgical emergencies of 
shock and haemorrhage, the administration of plasma or scrum is 
* Wat OfTice publication. 
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q\utc as ctfcctivc as that of whole blood. Indeed in these conditions, 
such transfusions have certain definite advantages. 

The main danger of both shock and haemorrhage lies In the loss, 
not of red cells but of fluids. In shock there is a marked reduction 
in the volume of the circulating blood as the result of capillary 
exudation, but, in the absence of haemorrhage, there is no obsious 
loss of red cells. An actual concentration in the celluLar content of 
the blood is producetl, leading to increased viscosity and further 
embarrassment of the circulation. This haemo-concentration is found 
also in eases of haeniorrhage, where, oising to the concomitant degree 
of shock jjresent, the fluid loss Is relatively greater than the red cell 
depletion. 

The greatest need therefore of the patient suffering from shock 
or haemorrhage is for fluids rather than for whole blood, the cor- 
puscles of which would be an additional burden to the circulation. 
Plasma or serum is ideal for transfusion in these eases. Both fluids are 
\nstly su)Mirior to saline solution, for, by virtue of their protein content 
and the consequent osmotic pressure exerted, they not only restore, 
but also niaiH/«in the volume of the circulation. Even in very severe 
haemorrhage, the most urgent needs of the patient can be met by 
such a transfusion, although administration of whole blood may l>c 
called for later to replace the red cells lost. Plasma or scrum is 
particularly suitable for tlie treatment of shock associated with burns, 
in which there is additional fluid loss from exudation into the burned 
area. 

Plasma and serum have further advantages over whole blood in 
that they can he stored safely over a much longer period of time 
(the dried products will keep indefinitely), they can be transported 
over long distances, and can be trnnsfiisc<l without tj'ping or cross- 
agglutination tests. 

Fluid plasma. — Plasma is usually prepared at the present time 
from over-age preserved blood in the blood banks, in which case it 
has been <Ulutcd with sodium citrate solution. lilooil of different 
groups is pooled so that affl’Iiitinins are absorbetl. The plasma is 
then separated from the corpuscles by siphon.igc or simple filtration ; 
it is clarified of fat and passetl through a bacterial filter, before being 
bottled ready for use. A pint of blood yields rather less than half 
this quantity of plasma, and it therefore requires the contribution 
of two or three donors to make up a pint of plasma. 

Cilrated plasma in good condition is a clear golden or slightly 
nmbcr-coloiirctl fluid. Uniform turbidity of the plasma suggests 
bacterial contamination, and while it may result from a Imnnless 
cause, namely ineomplcte remoral of fat, it is safer to discard the 
plasma ns unfit for use. After a ^'a^\'iIlg time the fibrinogen gradually 
precipitates out in the form of fibrin threnils, which coalesce to form 
larger clots. ProvUlcd tluit the surrounding plasnia is clear, sneh 
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dots do not prohibit «sc, as they can be removed by filtratioii. 
Plasma should be stored at room temperature in the dark, and under 
these conditions, n ill keep for several months. Refrigeration is not 
only unnecessary but actually increases the formation of clots. 

Delivery apparatus for the administration of plasma is supplied 
by the depots from which the issue is made. It includes a filter. 
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Bottled plasma (Armi/ Supply 
Dfpot). Delnery apparatus 
(eiippJjed slerllhed in tin box) 
IS similar to that aliown in 
Fisnre 21, but tlie tlebvery 
tubo and air-inlet tube aro o( 
inctal instead of ^lass j these 
are plunRcd through the ©MSt- 
ing cork of the bottle. 


and is very similar to, or identical with, that used for administering 
stored blood. The apparatus issued by the Army Supply Depot is 
illustrated in Fig. 23. 

The volume and rate of the transfusion are governed by the same 
factors as in the case of whole blood (p. 24}. In a severely shocked 
patient, two pints may be given qitiekltj, provided that no reaction 
occurs. Thereafter it.s administration may be continued as a slou' 
“ drip,” and where necessary may be combined with that of whole 
blood {p. 83). It should be noted that plasma derived exclusively 
from group O blood contains both « and p agglutinins, and when 
administered in large quantities is liable to cause agglutination of 
the red cells in patients of other groups. This danger, however, is 
probably theoretical rather than real, as the transfused serum is 
rapidly diluted by the senim of the patient, so that its agglutinating 
powers are lost. '\Vhen the plasma is prepared from “ pooled ” blood 
the danger does not arise. 

Fluid serum. — It has already been stated that when citrated 
plasma lias beep stored for some time, the fibrinogen gratlually 
precipitates out in the form of fibrin threads. After these have been 
removed by filtration, serum diluted with sodium citrate remains. 
The question arises therefore as to whether scrum rather than plasma 
should be prepared in the first instance. It is technically easier to 
prepare in a sterile filtered state, and it can be .stored indefinitely, 
retaining its clear condition. The absence of fibrinogen in scrum can 
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be disregarded, as the amount of this protein present in plasma plays 
an insignificant part in the production of osmotic pressure, and in 
any case much of it may have been !ost by precipitation before tlie 
jilasnin is administered. Wicn scrum is prepared from freshly drawn 
blood, no citrate solution is nddctl, so that the protein content is 
not reduced by dilution. 

The relative merits of plasma and scrum arc a matter of contro- 
versy, but the consensus of opinion at the time of writing is that 
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they are equally cfTicaeious. There is, however, some evidenee to 
show that there is a higher incidence of reactions when scrum is 
used. 

Dried plasma and serum. — Plasma and senim can be dried, to 
form a jellowish crj'stalline powder, which contains all the protein 
elements of the original fluid. The process is a complicated one, ns 
drying h.as to be carrictl out in a vacuum and from the frozen .state, 
in order In utoid dciiatiiration of the proteins. Serum is easier to 
dry than plnsnui owing to the tendency of plasma to clot during 
concentration. One pint of scrum yields about 50 gm. of the dried 
product : this is issued in scalctl bottles or ampoules, and can be 
Alorcd iiidrjinileli/. It can be transported to another climate at any 
time an<l at any distance from the original d<«\or. 

Scrum is reconstituted by adding to the dried jiowdcr tlic requisite 
nmouiit of sterile pyrogen-free distilled water. The resulting fluid is 
slightly turbid, but this is normal and docs wot prohibit use. Once 
reconstituted, serum should be used without delay, owing to the 
dangers of bacterial contamination. 

Cfliicr»(rn(fd .S'cntiH. — Dncd sm»m is sometimes reconstituted at 
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double or even quadruple strength. It lias been claimed that con- 
centrated serum is more effective in building up the circulation, in 
that it reverses the loss of fluid into the tissue spaces, thus correcting 
tlie abnormal changes of surgical shock. It appears, however, that 
the incidence of reactions is higher when concentrated serum is used. 


CONTINXIOUS “DRIP” TRANSFUSION 
It has already been stated that, except in severely shocked 
patients, all transfusions should be given slowly, at the rate of a fast 
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A “clrij)’" trnnstiioton of A eombined “dnp’' transfusion 

blood nnd sslmo Eoliition. Tins of blood and plasma. Dy tliis 

blond is (dtcrotl by tho method shown arransjement tho one filter serves 

Vig. 15 D. both fluids. 

“ drip ” — twenty to thirty minutes l)cing taken for the administration 
of one pint. IVhen desired, large quantities* may be transfused more 
.slowly over a prolonged period. It is then an excellent practice to 
combine the administration of ss'hole blood with that of saline solution 
or plasma. Flasks containing the respective solutions should be con- 
nected as shown in Figs- 27 to 29, and the two solutions can then be 
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administered cither alternatively or concurrently. For the reasons 
already given, the surgical patient has usually a relatively greater need 
for fluids than for red cells, and it is preferable to employ such combina- 
tions rather than to administer whole blootl throughout. Furthermore, 
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A ■ Yocolilpr ” anfl " Transfuso-Vac ” combined 
lor trntulihion of saline solution and blooil 
(Spo p]>. 6 and 3SS ) 

special apparatu> is required for the continuous administration of 
•\%hole blood, as provision must he made for oxygen to be bubbled 
through the blood to prevent sedimentation of the corpuscles. 
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VERTEBRAL COLUjSIN AND RIBS 



in 


FRACTURES AND DISLOCATIONS OF THE SPINE 

COMPRESSION FRACTURES 

C OIIPRESSIOX fractures arc most commonly found in the 
thoracic and lumbar regions of the spine. The integrity of 
the vertebral canal is usually preserv'cd, and damage to the 
spinal cord is comparatively rare. 

The treatment consists essentially in the reduction of the 'wedge- 
shaped deformity of the bodies of the one or more vertebrae which 
may be affected, fol^o^vcd by immobilization of the spine in an accur- 
ately fitting plaster cast. The deformity, which has almost invariably 
been caused by some type of flexion injury, cai\ only be corrected by 
hyper-extension, when the increased tension on the anterior longi- 
tudinal ligament, which has its strongest attachments to the upper 
and lower lips of the vertebral bodies, causes these lips to be pulled 
apart, so that the normal contour of the body is restored. 

In the absence of signs of cord involveme7H, it is as well to delay 
active treatment for two or three days. During this time the patient 
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“irjppr-PTt<?n«i<5nnifl{fn,*<s ” A ion^Eandbag covered by a JxiUter lias been 
laid trnm^e^8ely under tlieinotlre«. Tliowiro itpring is covered with fracture 
boanLs The head of tlw bed ia raised. 

is laid on a “ hyper-extension mattress ” in order that further collapse 
of a damaged vertebra may be prevented, and in the hope that some 
degree at least of spontancotis reduction may occur. Such an arrange- 
ment is ilhistratcd in Fig. 30. An air mattress or mattress of 
lopilJoic ” type is arched over a sandbag and bolster or over n rolled-iip 
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blanket placed transversely across the bed, the wire springs being 
covered with fracture boards. The patient usually tends to slide 
headwards, so this end of the bed should be raised ; a block may also 
be placed against the feet. The mere placing of a pillow under the 
back is most unsatisfactory. Tliis invariably slides out of position, 
and is very hahle to cause pressure sores. 

It is advisable tb.at the bowels should be well cleared out before 
the plaster fixation is undertaken, os in the first few days of hyjwr- 
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Mcliioil ol (UHoroproMinz a fracuire in the lo«{*r thorii<-K* region, hy forcihlo 

1i}{x-r exteiwion (llavu.> Tlx* puii^nt is itlnfoil eu thru tho eilgo of tlio ttibln 
tlic un»ot<reil rtrttbra (xiotr (fie/rocturt. 

TJiis incthoil IS rc*«<‘nt*«l esclufii<*l> for unooinpltcnipd ciimprowion fraettires. 

It IS contra imliiatM in fmeture-dislorntion, an'i in nny uivso trhoro fracturo 
oj tho pietcnoT part of tfie hoJj or of Uw neural arch is siispcrteil. 

extension, paralytic distension of the bowel may be a troublesome 
complication. 

Methods ot reduction. — If the deformity is severe, and especially 
if it IS m the tbonicic region, the employment of a considerable amount 
of force may lie reipiircd before the normal contour of the al/ectcil 
vertebra is restored, When the detormity is less marked, forcible 
mniiipiilation is tmnccessary. as rctluction can usually be cffcctctl by 
a degree of hyper-extension, wliicb i& within normal limits, and which 
can be produced by the weight of the IkxIv alone, if this is properly 
applied ami controlleil. 

Forablc /ii/per-exleniioit . — Tho method of forcible reduction sug- 
gested by Davis is ilUistratol in Fig. 31. The patient is pulled over 
the cntl of nn operating-table until the Aig/ff.rf uninjured vertebra 
behic the fracture is opposite the edge of the table, which is pro- 
tected by the customary thin sponge mattress, The spine is then 
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forcibly hyper-cxtended, while an assistant holds down the pelvis, 
and at the same time prevents the patient from sliding- headwards. 
The necessary fulcrum for this Je\'er.age is provided by the inter- 
articular joints, which in uncomplicated compression fractures are 
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BeiUiclion of a com|ires9ion fracture in tlie lumbar region Ijy the 
inctbocl of Watnon Jones, Tito fell jacket anti tlje partially fini-jbetJ 
plaster cast are eliown. Tito felt lias bUU to be tumeU over Ibe edges 
, offltoeasl. Xotc tito lordosis obtained in (be lumbar region. 

always intact. Considerable ’ force may safely be applied, as the 
immensely strong anterior longitudinal ligament acts as a limiting 
membrane preventing excessive hyper-extension. In cases of fracture- 
dislocation or fracture involving the posterior part of a vertebra, forcible 
hyi>cr-e.\tcnsion is tlangerous and must on no account be attempted. 
After such forcible reduction has been carried out, tJic patient is 
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placed in one of the t«o positions about to be described, and n plaster 
cast IS applied. 

Method of M'alson Jones. — No special apparatus is required. The 
patient is laid in the prone position between two tables of different 
heigiits, or bctiieen a table and bed (Fig. 32). The upper table (10 or 
12 inches higher than the lower) .supports the outstretched amis and 
the head. The other table supports the lower limbs ns high ns the 
upper third of the thighs. The |M>sition of the tables is of the greatest 
importance . the ^pace behceen them must be so wide that the trunk- i? 
entiichi unsupported. If thechest or the jiclvis is in any way supported, 
adequate Ii\ per-oxtensioii is prevented. The muscular spasm of a 
(.oiiscious patient gradually relaxes, and within a few minutes the 
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Sling for ilopompwwion of 
ipinal fractures 

The \Toodcn Iioard is 2!t in. louannit 
Die sling Itself about 40 in ; tins is 
made of strong mackintosh (tMO to 
four thirkncMes) to winch plaster 
will not adlicro. tinil w'liiih is casil) 
clcanctl , It IS detachable from tlio 
hoaril at owe end, where it Is rs* 
inforccil by a narrow metnl pluf* 
li^inccn Its la>crs Tlic plate has 
two holes in it to (It on to two bolts 
nt the end nf the board 


spine sags downwards to (he limit of normal hyper-extension. In this 
position a plaster cast is applied. The entire trunk is accessible, so 
th.at the e.nst eati be made to extend from the mnnubriiim to the 
symphysis pubis. 

I Ills method is most suitable for the reduction of fractures nf the 
lumbar tertebrae, as the hypcr-cxlcnsion produced is maximal in this 
relatn cly mobile part of the spine. It is not so satisfactory w hen used 
for fraetiiies of the thorneir spine. Since the hyper-extension is con- 
centrated m the luinhar region, it is Kub-niaxmia! at the site of 
raeture. with the result that deformity may be imperfectly corrected. 

> Icthod ofslimpiin *» the dorsal jwstfioii. — This mcthotl is particu- 
ar j adused for fraetiircs of the thoracic vertebrae, as it ensures th.at 
ma.Mm.al hyiHT-extcnsion is obtained at the site of the fracture. A 
simply made sling for use with this method is illustrated in Fig. 33. 

the slmg IS passed under the iKick at the site of fracture, and is 
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ll^lhlction of A compr**9<»ion frectoro m tlio thoracic rrcEon, by the method 
of vertical slrngirg in tiie mtpme po^iiion. (The SAnOlMg beJow the buttocks 
has been umittml.) 


bags arc placed under the head and buttocks to steady the patient 
during the application of the plaster cast. 

Auacsthc-^ia . — An anaesthetic is of course essential for foreible 
hyper-extension, but it is not necessary' for the other methods of 
reduction described. The pain produced is not severe, and it is felt 
in the stretched abdominal musdes rather than in the back. The 
method of slinging involves rather less discomfort to a conscious 
patient than docs tlie AVatson .Tones procedure, in which a considerable 
strain is placed on the outstretched arms. In some cases, liowcvcr, an 
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anaesthetic w ill be required. This offers no difficulty when the patient 
is slung in the dorsal position, but -with the ^Yatson Jones method 
the anaesthetist has several problems svith which to contend, and one 
or more assistants are required to steady the patient’s arms on the 
table, to prevent him from sliding off. 

Application of a plaster jacket. Padding.— Bulky padding should 
never be used. Bandages, whether of lint, doinette or wool, are 
unsatisfactory, as the turns soon become displaced and collect into 
uneven folds. The most satisfactory padding for n spinal plaster is 
undoubtedly obtained from thin felt or tluck flannel, A jacket is 


e\it to lit as accurately as possible, and is stitched etlgc to edge (Figs. 
32 and 3 j). The care gU cn to this will be amply repaid later. Stockin' 
ette alone is ttw thin for the patient’s comfort, but is satisfactory if 
combined with pads of felt to protect the bony prominences — one 
long pad oscr the spmous processes, and two small ones over the 
anterior sujicrior spines. Adhesive felt Is applied directly to the skin ; 
non-adhesive felt siiould besiitclied to the stockinette. For the Watson 
.Tones method of treatment, the padding should be applied before the 
patient is placed m position bctssccii the two tables ; this lessens 
the strain placed on n conscious patient, or shortens what must always 
be a diniciilf anaesthesia. With the mctliod of slinging, there is no 
objection to applying the )>aildiiig after full hyper-extension has been 
produced. If a felt or flannel jacket is being emjiloycd, it can then 
be fitted more accurately to the final |)ostiirc of the patient (Fig. 35). 





COJIPRESSlOX FRACTURES 


The plaster is now rapidly applied and is carefully moulded to the 
body contours. The exact depth of the aist at the back is immaterial, 
bill it 7nusl cover the anterior aspect of the body from the manubrium 
sterni to the symphym pubis. Considerable trimming may be necessary 
around the anterior axillary folds and in front of each thigh, where 
flexion of the hip to a right angle must be provided for. The felt is 
trimmed to leave a margin of about 2 inches ; this is turned over the 
edge of the plaster, and incorporated in a fresh bandage. The margins 
of the cast are now relatively soft and regular, so that they do not 
chafe. The presence of the sling interferes very little «ith the 
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Tlie piaster past npplietl. Tlio edce <>t tlio planter has b«»en trimmed v liero 
necessary; the felt lias hcen turned over, and incorporated in a fresh plaster 
bandage. 

plastering ; in the finished plaster, it emerges by two narrow slits 
(Fig. 30). The sling is usually removed without great difficulty, but 
its withdrawal is fucilitatctl if it has been greased before application. 
Alternatively it may be enclosed in a sheath of cellophane, which is 
left in situ. 

For fractures involving the upper half of the thoracic spine, it is 
necessary to include the neck in the plaster cast, as in the treatment 
of cervical fractures (Figs. 45 to 47). 

A hard mackintosh-covcrcd pillow should be placed under the 
concavity of the cast until drj’ing is complete. A window cut in the 
epigastric region adds to the patient’s comfort, and is usually advisable 
when reduction has been carried out by the sling method. A plaster 
cast applied by the Watson Jones method has been moulded to the 
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sagging abdomen, nnd is therefore more roomy m this region, so that 
a window is not so necessary. If the patient complains of pressure 
over the spinous processes at the site of lordosis, a narrow window 
should be cut in the plaster, bid not in the fell, at this point. IVindoa s 
should never be cut till the plaster is dry. 

After-treatment. — If the reduction has been sho^vn by a lateral 
radiograph to be satisfactory', the jKitient is allowed up as soon as 
he is able — usually in tno to live days’ time. He is then encouragetl 
to lead a normal life, and to get as much exercise {e.g. walking) as 


Tlio roinplelcil plMlpr cast for n lowtir tlioracic fropturo, alinuinz how 
h»'pt‘r-<»xft‘ii«ion m tnnintnineil in tins of tlic apine Tho plaaler 

extend* in from from the mannhnum alcmi to tlic ej mphyals piihw (The 
« ituIqw Iwia l>een mode ratlwr amoU, bi\t thia patient bad no disccvmtotx ) 


possible. Suitable exercises for the spinal muscles arc prescribed, and 
it may be (lossiblc to lm\c the patient attend a special gymnastic 
class, such ns are conducted in many hospitals. The plaster cast 
should be worn for not less than four to six months, during ttliich 
time lateral radiographs are taken at monthly intervals to ensure 
that rc-displaeom(nt is not taking place. If the plaster cast becomes 
loose a new one should be applied in maximal hypcr-cxtcitsion. 
tt 





TllOKACIC AND LUMBAR SPINE DISLOCATIONS 

After removal ot the cast, exercises and physio-therapy are con- 
tinued. The wearing of a posterior spinal support is condemned. 
“Either the fracture is not firmly consolidated and a braee is in- 
adequate, or the fracture is consolidated and a brace is unnecessary 
(Watson Jones). 


dislocations and feaotiire dislocations op the 
thoracic and lumbar spine 


Dislocations of the thoracic and lumbar .spine, like conipre-ssion 
fractures, are usually ctiused by llcxion injuries. Owing to excessive 
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Till' method o£ obtaining hj’per-exlcnaion of tlio spine hj Dav 

Tl>« „ p„tic„l.rly .uitSw; for n™ m roars of IncUm < 
pressure is exerted on the spine just distal to the Bite of di 


hyper-flexion alone or to a shearing force which drives the upper Port 
of the spine forwards, dislocation occurs bctw'ccn two verte rae, le 
upper one (with the segment of spinal column above) being displacca 
tomards on the lower. There is usually an nccompanymg Iracture 
of the body, the laminae or the articular processes. The normal 
ahEument of the vertebral canal is disturbed, and the spinal toM is 
Mnipressed to a varvlng degree between the lamina ol the tlisior ■ 
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digging abdomen, and is therefore more roomy in this region, so that 
a -window is not so necessary. It the patient complains of pressure 
over the spmons processes at the site of lordosis, a narrow window 
should be cut in the plaster, but not in the felt, at this point. AVitulows 
should never he cut till the plaster is drj'. 

After-treatment. — If the retluctioa lias been shown by a lateral 
radiograpii to be satisfactory, the patient U allowed up ns soon ns 
lie is able — usually in two to five days’ lime. lie is then encouraged 
to lead a normal life, and to get as much exercise (e.g. walking) as 


Fmw he ST 

Thp roinpl.>UHl plaaltT cam fur a toner thoracic fracliin*. showiiis liwv 
hjpcT n inaintamcrt in tins regment nl the epme Tlie plA«ter 

estemU m (mnf from the manuhniim atemi to the BMiiph>si4 pubis (Tlio 
nmdutt has tx>pn mmi'' rather small, but this patient hail no discomfort ) 


possible. Suitable exercises for the spinal muscles are prescribed, and 
it may be possible to have the patient attend a special gymnastic 
class, such as arc conducted in many hospitals. The plaster cast 
should be worn for not les-s than four to six months, during which 
time lateral radiograplis ore taken nt monthly intervals to ensure 
that ro-displaccmciit is not baking place. If the plaster cast becomes 
loose a uvs\ one should be applied in toaximal hvpcr-cxteusion. 
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THORACIC AKD LUMBAR SPINE DISLOCATIONS 


After removnl of the cast, exercises and physio-therapy are con- 
tinued. The wearing of a posterior spinal support is condemned. 
" Either the fracture is not firmly consolidated and a brace is in- 
adequate, or the fracture is consolidated and a brace is unnecessary ” 
(Watson Jones). 

DISLOCATIONS AND FRACTURE DISLOCATIONS OF THE 
THORACIC AND LUMBAR SPINE 

Dislocations of the thoracic and lumbar spine, Hke compression 
fractures, arc usually caused by flexion injuries. Owing to excessive 
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T})« method ol oljtaining b3T>er'ett«iBion of tho spine suwjestwl by Dmms 
T liiii IS particularly auitabte (or use m rases o( fracture (iLslocotion, Avhoro 
pri;<vsurc is oserted on ti>o apino just ifiVoI to tlie site ol dislocation. 

hyijcr-flexion alone or to a she.aring force which drives the upper part 
of the spine forwards, dislocation occurs bettveen two vertebrae, the 
upper one (with the segment of spinal column above) being displaced 
forwards on the lower.. There is iisnnily an accomjnmying fracture 
of tho body, the laminae or the articular processes. The normal 
alignment of the vertebral canal is disttirbed, anti the spinal cord is 
compressed to n varying degree between the lamina of the dislocated 
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vcrtebrn, and the upper posterior mai^n of the vertebral hotly below. 
Partial or complete paralysis may therefore be present. 

Immediate reduction is indicated in all cases of dislocation, in 
order that pressure on the cord due to bony deformity may be pre- 
vented or relieved. As in the case of compression fractures, the 
deformity can usually be satisfactorily reduced by hyper-extensiotj, 
but forcible hyper-extension as illustrated in Fig. 31 is dangerous 
and must he avoided. The method of Watson Jones (Fig. 32) is 
usually adequate, hut if this fails the patient should be slung up by 
the ankles, as shown in Fig. 38. The fracture dislocation will then 
become spontaneously reduec<l, or repla«;ment may be efrcclcd by 
gentle pressure on the spine just disJai to the dislocation. 

Occasionally in the thoraco-lumbar region of the spine disloc.ition 
may occur uithout any fracture l>cing present, but it is then likely 
to be eoniplicateil by transposition and interlocking of one or Iwith 
pairs of articular processes. Such a dislocation is unlikely to be 
reduced by hyper-extension, and ojicn operation should be under- 
taken. 

Pla-iter Jiration . — reduction of the dislocation, a plaster 
cast is applied by one of the mctho<ls described for compression frac- 
tures. and the after-treatment is on similar lines. 

Cases with paraplegia. — No time should be lost in rcdtidng the 
displacement, ns it is seldom justilinblc to assume that the damage 
to the cord is iTrccovernblo. In the lumlwr region the lumen of the 
canal is large, ami the nerves of the caudn cquin.a arc not easily torn, 
so that there is a reasonably good prospect of recover^’ if pressure 
due to bony deformity is relieved. In the thoracic region, the prog- 
nosis IS much mote grave, as tl»c cortl fills the relatively narrow canal, 
and is likely to be irreparably damaged even by a moderate degree 
of displacement. 

The desirability of plaster fixation is a matter of controversy, ns 
pressure sores ate very liable to ilcvelop beneath the cast. It is ns 
well to postpone the decision for several days after rctluetion Ims 
been carried out. During this time the patient is laid on a “ hyper- 
cxtcusion mattress ’’ (Fig. 30). 'Uie progress of the case or the 
demands of nursing uill usually detennine the course of treatment 
then to lie ndoptcil. Patients who show rapid recovery of cord 
function can be treated in an ordinarx- plaster jacket : for those in 
whom prolonged parnU-sis seems likely, a plaster shell (p. oG) is more 
suitable. 


DISLOCATIONS AND FRACTDRE DISLOCATIONS OP THE 
CERVICAL SPINE 

Dislocation of the cen-ieol spine is a frequent injury rcsiiiling 
from bsqier-flcxion of the neck or from sudiicn forward jerking of 
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the head. The deformity consists of forward displacement or tilting 
of a vertebra on the one immediately below. Owing to the laxity of 
the cervical articulations, dislocation unaccompanied by fracture is 
relatively more common than in the lower segments of the spine. In 
incomplete dislocation or sulthixation, the articular processes do not 
actually over-ride one another, and there is no more than slight, 
tilting forward of one vertebra on another. The deformity may be 
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Beduction of a aubluxation of cervical spine. 

A.—A convenient method of itxbi" tlw wooden board to an operatm™ table, by 
clamping it under tJje kidney bridge. A XJslon’s long splint may he used for 
the purpose, although it is a little clumsy. A tliinner board 3 m. wide is 
adviswl. Tlio cud. which should bo rounded, projects 12 in. beyond the end 
of the table. 

n. — Patient in position On tho table. The end of the board hes at the eervico- 
tlioracic junction, and tho neck w hypcr-extcndo<! by the weight of the head 
In this x'<^’tion, piaster Is apphcsl. 

recognizable only if the neck is X-rayed in flexion (\Vatson Jones). 
In complete dislocations, the articular processes on one or both sides 
slip forward over the articular processes of the vertebra below, and 
become locked in this nbnorm.al position. In some cases complete 
dislocation may be accompanied by fracture of the articular processes, 
so that interlocking doe.s not then occur. 

Symptoms resulting from pressure on the spinal cord are usually 
47 





ILLUSTIUTIOXS OF SURGICAL TURAT.MEXT 


present in all types of ccrxieil dislocation. Thc5<c varj’ from slight 
intermittent “ root ” pains to complete paraplegia. 



I'lOtR^ 40 

il^thod of excrnoa traroon on tl>c corMPoI spme <T«)lt>r.| 
iFor Jumphott. $€t tin ) 


Portia! dislocation (Sablimtion).— In partial dislocation and in 
dislocntion associated with fracture of the articular processes, re- 
duction can usually be effected by simple hypcr-extcnsion of the neck, 
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TJie «p[>ln-«tion of iJk- pla«t(>r. «hil« tJto traction n maintainpd ns l<efore 


when the displaced \crlctini will slip liack into alignment. The 
}\osita>n IS then mnintnined by a plaster cast, A satisfactory metluxl 

18 




CERWCAL SPINE DISLOCATIONS 


of obtaitiing hyper-extension, and of supporting the patient for the 
€api)lication of plaster, is shown in Fig. 30. A long spar of hard wood 
3 inches wide is fixed to an operating table (or nailed to a wooden 
table), so that it projects about 12 inches beyond the end. The 
patient is placed on the table so that the free end of the wood lies 
opposite the cervico-thoracic junction. The head is gradually lowered 
til! the neck is in full extension. A plaster cast is then applied in this 
position. The different types of east which may be employed are 
illustrated in Figs. 45 to 47. 

Dislocation with interlocking oi the articular processes. — In this 
injury, reduction cannot be obtained by hyper-extension alone. 
Strong traction is required to undo the over-riding of the articular 
processes, before the displaced vertebra can slip baclas'ards into 
position. 

Method of forcible traction . — In this method described by Taylor, 
immediate reduction is obtained by manual traction and manipulation. 
The method is illustrated in the accompanying photographs (Figs. 
40 and 41). Two domette or calico bandages arc passed around the 
chin and occiput, and after being knotted together at the ears they 
arc tied round the operator’s hips. The patient’s legs are tied to the 
foot of the tabic or secured by an assistant, and the operator, by 
backing away from the table, applies gradual and increasing traction 
to the neck muscles. By holding the head and neck betu'een his 
two hands, he maintains absolute control of the whole process. After 
traction for a period varying with the strengtli and spasm of the neck 
muscles, the neck will be found to elongate gradually? the over- 
riding articular processes unlock, and the dislocated vertebrae slip 
into their normal relationships, usually with an appreciable click. If 
the dislocation is unilateral, rotatory movement of the head may be 
required before the interlocking can be undone. The direction of 
traction is then Imvercd to promote hyper-extension. The traction 
is maintained as before, and the operator has his hands free for the 
application of a plaster casL 

Continuous traction . — This has frequently been attempted by 
means of some form of sling which lakes its purchase from beneath 
the chin and the occiput (Fig. 58), but the amount of tniction required 
is usually far in excess of that svhich can be tolerated for any length 
of time. 

The method has been repopiilarizcd by the introduction of special 
skull calipers (Figs. 42 and 43). Tlicse can be applied under local 
anaesthesia. A 1 inch vertical incision is made on each side above 
and in front of the auricle, and a small trephine hole is cut in the 
outer table of the skull, above the temporal line. The points of the 
calipers are hooked under the bone margin. Deep penetration is 
prevented by an adjustable flange. \Ycight traction is applied over 
u pulley attached to the head of the be<l, and counter-traction is 
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provided by raising the bend of the bed on blocks. Watson .Tones 
recommends tliat traction should begin with a weight of 15 to 20 Ihs., 
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j^nclcnon'g skull cAliiicra with «|M.riAl (rAphmt*. Knti* lln* 

sliii]v< or llio poinlv o( (>»• <-Ali|>en<. An<l (]■<> niljustiiMo nliirh 

prevents doM> nwn'lrnlion. 


and that X-rays should l>c taken every 15 minutes until the n^ticnl.^p 
processes are discngagetl. Tlic pulley is then lo\vcrc«l so that the 


I 

1 
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Slciill CAlipf-t* iR H«e for coi»lmno\w trnclion. 


cervical spine is cxtcndwl. When rc<hiction is comidctc, the sM’icht 
is reduced to 10 or 12 lbs. 

Tliis method of continuous traction sliotild probablv be rcscn’ctl 
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for special cases. For the reduction of recent dislocations it has 
no advantages over Taylor’s method, which has the essential 
virtue of simplicity. Continuous traction, however, is indicated for 
dislocations which have been present for some time, when pro* 
longed traction may be required 
ligaments. It vill also be neces- 
sary in cases where re-displace- 
ment tends to recur in spite of 
immobilization, or where the 
patient’s condition does not per- 
mit the application of plaster. 

Application o! plaster. — If a 
portable X-ray apparatus is avail- 
able, arrangements shotdd be made 
for films to be taken after at- 
tempted reduction and before the 
plaster is applied. If the operator 
is not satisfied that reduction is 
complete, further manipulation 
may be carried out or plaster 
fixation may be postponed until 
the effect of continuous traction 
lias been tried. 

The plaster cast may be applied 
with the patient in one of the 
positions already described (Figs. 

39 and 41). Alternatively, after the 
dislocation has been reduced, and 
if there appears to be no tendency 
to immediate re-displacement, the 
patient may be sat upright, and 
vertical traction applied by means 
of a head sling, which must be 
adjusted so that hyper-extension 
is maintained (Fig. 44). 

Tlie different types of cast 
which may be used arc illustrated 
in Figs. 45 to 47. All require 
careful padding, particularly over the shoulders, and around the 
lower jaiv. The cast in Fig. 45 .affords the most complete immo- 
bilization ; it is mould«l closely to the lower jaw and occiput, and 
c.xtcnds below to the level of the vimhilicus. The cast depicted in 
Fig. 47 is similarly moulded above, but docs not encircle the 
thorax. The immobilization is less complete, but is usually 
adeejuate, and the cast is more contentedly tolerated. During the 
application of a plaster which is moulded to the lower jaw, the 
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to stretch the shortened anterior 
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Method of Biiapension for the purpose of 
applying a cervieftl plaster cast. The 
vehbiQg Bhng is adjusted fio that the neck 
is hyper^extended. Considerable traction 
can he tolerated •without discomfort. 
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mouth should be gagged open to about | inch, to allow for masti- 
cation afterwards. In addition the larjTix should be protected with 
a large pad of wool, or alternatively a window' should be cut in this arcji 
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(I'ig. 47). A greater range of movement of the jaw may be allowed 
if the plaster is carried round the rorchend os a bandeau (Fig. tO). 
A east of this description is more diflicult to apply. It must be 
moulded tightly down to the siipra-orbital margins, as except in 
patients witli jm mnisiially prominent forelicnd, there is an im- 
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CERVICAL SPINE DISLOCATIONS 

avoidable tendency for the head to slip fons'ards out of the bandeau 
so that flexion may occur. 

Cervical plasters should be wom for two to tlirce months after 
the injury. Lateral radiographs are taken at regular intervals to 
ensure that displacement has not recurretl. 

Cases with paraplegia. — Cervical dislocations associated with 
paraplegia are usually rapidly fatal. The displacement should be 
reduced by one of the methods described, and the neck should be 
kept hyper-extended by a pillow placed under the shoulders. In 
patients who survive, the reduction may be maintained by con- 
tinuous traction. 


50 



TUBERCULOSIS OF THE SPINE (POTT’S DISEASE) 

TREATMENT W RECUMBENCY 


R ecumbency is the first essential in the local treatment of all 
forms of tuberculosis of the spinal column. It consists in 
keeping the patient lying in such a position that movements 
of the spine are abolished, and weight-bearing is removed from the 
vcrtclirac. In addition such treatment serves to prevent or to correct 
kyphotic deformity, which is due to the partial collapse of the bodies 
of the one or more vertebrae affected by the disease, and is aggravatetl 
not only by n eight-bearing, but also by muscular spasm. Deformity 
can usually be niinimizctl if an early diagnosis is made, and strict 
recumbency Is maintained from the outset. If a kyphosis is present 
at the commencement of treatment, it may be largely corrected or 
compensatory curves may be developed above and below the de- 
formity, 

Satisfactorj’ recumbency cannot be secured with an ordinary bed- 
even on a firm mattress resting on fracture boards, ns it is difiieult to 
secure adequate fixation of the segments of the .spine above ami below 
the diseased area, and any immobilization obtained will be constantly 
interrupted when the patient is moved for nursing purposes. The 
following methods are in general use. 

Treatment on special frames.— The first tsvo frames described, the 
Bradford and the Whitman frame, consist of narrow rectangles of 
gas pipe or steel tubing of about J-inch diameter. The patient lies 
on canvas which is tightly strclcbeel iH-tween the two sides of the 
frame and is laced on the under surface. Immobilizatinn is secured by 
webbing straps or binders passcil round the thorax, pelvis, and thighs. 
The child is thereby convcrtcil into a rigid object, capable of being 
carried from one room to anotlier, or into the open air, without in- 
terruption of the immobiliration. Tlie canvas is usually applied in 
two Kcctions, or a hole is cut in it to preside facilities for nursing, and 
with the same object the franic may l>c raised by wooden blocks 
jilaccd under each end. 

The Ilradford frame (Eig. t8) is made n few inches longer than the 
patient, and its width is equal to the distance between the shoulder 
tips. The thorax is usually secured to the frame by two canvas 
Straps, and the pelvis iiy a broad binder. The lower limbs arc nNo 
similarly fixed. 

The W hitman frame (Fig. 19) is a modifieation of tlie Bradford 
frame and ha.s largely replaced it at the prc.scnt time. It is only four- 
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fifths as wide as the patient, the side bars lying opposite the glenoid 
fossae and acetalnila, so that it interferes as little as possible Avith 
clothing and nursing. It is angled opposite the site of the disease, in 
order to provide continual hyper-extension in that situation. Two 
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Tho Kradford frarao. Tl>e Wiitman frame. 


strips of thick felt arc usually sewn to the canvas on cither side of the 
mid-line at the site of angulation, to present undue pressure over the 
spinous processes at this point. The angulation of the frame may be 
increased at intervals until the kyphosis is reduced, this method being 
much more efficacious tlian any form of padding on a fiat surface. 
Tile child is usually placed on the frame wearing a thick Avoollcn vest, 



FtOVBE no 

I’fttient immobilized on ti AVbitman frame. Xblotlie anciUfttion of the frame 
at the site of tiio disease, ontf iiov traction is apjiLed to head and lower 
cxtrvmilies. 

{Mr. Jt. I. .S'tirfinjiV fa«.) 

and is scctired by an arrangement of straps or binders. Furtlier 
outer clothing may include the frame. 

With both types of frame, traction on the head and lower ex- 
tremities may be carried out towards the ends of the frame ; this is 
usuall)' advisable in the early stages of treatment, as otherwise the 
immobilization of the affected segment of the spine is liable to be 
very imperfect. Traction is particularly desirable in the treatment 
of all cases A\ith sjiinal cord involvement. 

The Thotiw.s double frame is illustrated in Fig. 51. It provides a 
well-padded leather-covered surface for the back and for each leg. 
An ndjustahle head-piece is fitted which secures fixation of the head 
in any desired position, and allows traction to be applied to it. Pro- 
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vision is also made for traction on the legs, by means of extensions 
rosembliiig Uie ends of Thomas's, splints carried beyond the paddctl 
limits of the frame. Jlctnl wings attached to the frame are moiildctl 
round tlie sides of tlic trunk so that Intend movement is prevented. 
The frame must be well fittctl to the size of the cliild, so tlint it should 
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Tttin-nt jn iMxiitian. Tmclmn 
a|.]>lic<l to liead anti lon-or limtiA. 
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be made to nieastire in each case, oro large stock should be available. 
Tlie method is, therefore, a somewhat cxjwnsive one. 

In all cases wlicrc a frame is cniployotl in treatment, due attention 
nnist be paid to the skin of the back, and for this purpose the cliild 
IS lifted off once a day, and placed face downwartls on a flat surface. 
’Hic skin is carcfiiPy washed with soap and water, driwl with spirit 
aiul powtlcrciL 

Treatment by plaster shells. — Mercer gives precedence to fi.vation 
by means of a plaster shell, as this is ntore comfortable ami fils 
more nccurntely. It is neccsvaiy that the shell should he made with 
the spine hyper-extended as far as the acti\ ity of the disease allows. 
Either a posterior or an anterior shell may he employed. 

The po^^■r^or shell is nmdc while the patient lies in the prt*nc posi- 
tion, witli the thorax and head raiscil on pillows, and the logs slightly 
alKluctcd (I'ig. S3 A). The shell should extend at least from liic back 
SO 
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TilP making of a posterior plaster sliell. 

A. — Tfie patient is lakl in tlio prone position, iritli the };ea<l and the upper 

E art of the thorax raised on pillows. 

> IS covered with a larc© sheet of thin felt, anil the plaster is applied in 
long swathes. The shell ehould extend more than half-way round the 
circumference of the boily. 

of the neck to the knees, but It Is more often 
made to give support to the whole bo<ly from 
head to foot. The padding is conveniently 
made from one large sheet of thin felt, which 
is laid over the patient. I’lastcr bandages are 
then laid on in long swathes, which arc 
moulded to the contours of the body. Tlic 
plaster should extend well forward on the 
lateral aspects of the body, and on each side 
of the legs. Aluminium strips may be incor- 
porated in the plaster to give strength to the 
shell without too much additional weigJd. 

After the shell has set, it is lifted oft and the 
edges trimmed. The felt margin is turned 
over and secured by stitching or by further 
plaster bandages. Mercer advises that an 
additional anterior shell or lid should also be 
constructed. When tlic two halves arc l>an- 
daged together, a complete plaster box is 
formed in which tlic patient can be rolled 
over. This allows daily attention to he paid 
to the skin of the back without interrupting' 
the immobilbjition. The shell is usually 
57 
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raisctl on woodcji blocks or placcti on a frame, so that mirsinjj may 
be made t*asicr. 

The anterior shell is particiilarly snitnblc for low thoracic and 
lumbar disease. It is no less well tolerated than n posterior shell, 
and it has the advantage, that any mos'cnients which the child may 
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Tlif pontcrior slirfl m w. A «oo<len boani ha* b^cn incoq>ornlP<l ii» t]i«> 
pUatrr. TJie wliolo is rat^d on o WliUnmn frame, supporteil on bJoc^.^ 

{Mr. It. J. ShrUnn’t COM.) 

make in order to look atwut Ulni arc in the dircctioix of hypcr-cxtcnsion, 
and, ns such, may tliercforc Ik; cnconmgc<l. The shell is made in a 
Mmilar manner to the posterior one, but two small windows are cut 
out for the anterior superior iliac spines, and a larger one for mirsing 
purposes. It is usually mounted on n special wooden frame (Fig. 57), 
and provision is made for supporting the head, cither by an e\ten* 
sion to the frame, or by n {udded nng incorporatctl in the shell. 
Mercer believes that the anterior shell should be uniscrsally adopted 
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Fitliemt in {Knitinti for tlip nutVins of an antprinr |i|iu<tpr nbrll. 


unliss there are contra-indications to its use. The eontni-mdicutions 
suggested are abscesses which arc discliarging anteriorly, spastic con- 
ditions, and paniplcgia. 

It is often ndvisctl that anterior and posterior shells should lie 
Used alternately in the treatment of an individual case. Roth types 
of shells have ilisadvantages when applied for long periods, ns immo- 
bilization in the supine position is liable to lead to renal calculus for- 
5S 
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mation, while patients kept in the prone position often develop 
digestive disturbances. In addition, such alternation must provide a 
very welcome change in the monotonj' of prolonged treatment. 
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Antennr plaster shell inounlecl on Hoo<len frame. T5>e brad rests on a paddetl 
mend nngincorpomted In the shell. IVindotrsareciit in the planter (but not m 
the fcU] over the anterior auper^or spines. 


I^atmesi as applied to Individual Hegions 
Cervical spine . — Continuous traction should be applied to the 
head during the early stages of treatment, by means of a special sling 
consisting of a band of webbing or light canvas passing round the 
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Tho apphi’afion of eontintious traction to tbo bead, in the treatment of Pott's 
discaso of tlie cervical spine. 


forehead and occiput and iltted with a chin strap. 2 to 5 lbs. 
weight is visually attached. The patient may be treated in an ordinary 
bed, the head of which is raised to provide counter*traction (Fig. 58), 
but more satisfactorj' inunobilization, together with greater ease of 
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nursing and transportation, is obtained if the patient Is treated on « 
sjwcial frame. In the later stages, treatment may be continneti in a 
posterior plaster shell, svith an accurately fitting head-piece. 

The vpper thoracic spine presents a special problcnj in regard to 
the difliculty of obtaining adequate hj'pcr-cxtcmion. In the early 
stage’s, trt'almcnt is perhaps best carriml out on a suitably angled 
IMiitman frame, with traction applictl to the head. Later, a plaster 
shell n»av be fittwl to maintain the extension in the diseased segment 
(Fig. 50). The patient’s head must be securely fixed to the sliell 
hy straps, as all movement must be prevented. 

Lmeer llioracic and lumbar regions . — Satisfactory recumbency may 
be obtained citlicr on a frame or by means of a plaster shell. SiK-clal 
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Typ# of pewtonnf fb*"!! jwofi in lh» Iroatniont of lneb llionscio 
(Cov'f'iy of \tftttt B Annlil^ C» , ) 


advantages are claimc<l for the anterior shell m the trt'ntment of 
disease in thi^ segment of the spine (p. 58). If a frame is employed, 
traction shotild he applied t«it the lower limbs. 

Duration of recumbency. — nccund>cncy niust be innintained until 
the disease has ceased to spread, and the process of cure? has hegi*... 
The required duration of such treatment varies within wide linuu-, 
hut n period of one year is suggestcil as the minimum, and eighteen 
months to three years as the average. In general, it may be said 
that the liighcr the lesion, the longer will he the period of rccum- 
hcncy required. Fraser gives the following indications as Iieing 
favourahlc to tlic comnienecmcnt of ambulatory treatment : (1) dis- 
appearance of pain ; (2) no increase in deformity ; (3) norma! tem- 
]>crnlurc for some months ; (I) attempts on tlie part of the rliild to 
get up ; (5) -satisfactory increase in weight ; (0) radiological evidence 
of re-calcification and coiisoUdalion of the diseased vertebrae. 


AMBULAKT TREATME3IT 

Wien there is definite es*idence that the process of cure has 
hogun, the child may l>c allowed gradually to assume the vertical 
jKJsition, hut some form of spina! support is essential, and must be 
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nwintainecl until consolidation of the diseased vertebrae is complete 
— often a matter of some years. The necessary support may be pro- 
vided by a. plaster jacket, or by special appliances such as a spinal 
brace or celluloid jacket, which are made by the instrument maker. 

The plaster jacket is probably the most satisfactory as a good fit 
is assured and it is well tolerated by the patient. It can he more 
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Sliff’enfton t>! patient 
for tlioapjjlitfrtfwnof 
a pUwter jaikot. Tlio 
toes only are allowed 
to touch the ground. 
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Plnelor jacket for upi>er thoracic or 
cci-vicaJ iljaease, Jfotfi the jnouJiliJ^g 
of tl»e plaater round Did lower jaw anil 
occiput, end liow the window extends 
well ap on to (ho dust. 

C<IUTU*y of Miiwri Ji. i C. UfarK, Lid , London ) 


accurately moulded to the contours of the body if it is applied with 
the patient in the tipright position. For this purpose the child is sus- 
I>cnded by means of a head sling, the toes only being allotvcd to touch 
the ground (Fig. 00), The plaster is applied over an undervest or layer 
of stockinette and is padded over the bony prontinences. In disease 
of the lower thoracic and lumbar segments, the jacket should extend 
in front from the manubrium to the symphysis pubis. In cases where 
the upper tiioracic or cervical spine is affected, the cast is carried up 
to include the neck (Fig. 01), and is moulded below the lower jaw and 
Cl 
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occiput. Careful padding is required over the shoulders, and around 
the neck and-jaw. A large window should be cut over the chest and 
abdomen to prevent constriction. 

The spinal brace must lie made with great 
care under the supervision of the surgeon, as 
its efficacy depends entirely on a correct fit. An 
efficient form of brace is the poftcrior spinal 
supparl of Thouws, illustrated in Figs. G*2 to 05. 

T))is provides no vertical support, its sole action 
being the prc\-cnt}on of fonvard l>ending of the 
spine. The essential features of the support arc 
the firm fixation of the pelvis by means of the 
broad pelvic strap, and the pulling back of the 
shoulders to the frame hy the shoulder straps. A 
Collar can he attached to the brace to provide 
support for the head, and is employed in cases 
of disease above the sixth thoracic segment 
(Figs. Ot and 63), Tlie advantages of a spinal 
brace over the plaster jacket lie in its comparative 
lightness, and in the absence of constriction round 
the chest. On the other hand, it is usually more 
irksome to the child, and is vcr>’ liable to be 
removed by an unscrupulous parent. Frequent 
alterations or renewals are essential to meet tlie 
requirements of a growing child, and the plaster 

jacket has acU'antages In regard to both inmpHcity 

ami expense. ' „„ 

CelluloM or leather jackets are light and eom- 
fortablc to wear, and as they arc made on a cast Koto how a is mouWod 
of the patient, an accurate fit can be guaranteed. 

They arc particularly suitable for the treat- 

ment of cervical disease. The same difficulty 

exists, however, in regartl to tlic growing child, and the method is 

expensive. 
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FRACTURES OF THE RIBS 

T reatment cmisists in controlling as far as jKissiblc the 
moveinonts of the affected ribs. This provides not only 
for more rapid union of the fractures, but nNo nffonls great 
comfort to the patient, and enables such important reflexes ns eotigli* 
iiig to Ije carried out uithout the pro<hiclioii of pain. 

Inimobiliration is usually seciirc<l by ndhcsive strapping, and is 
only effective if this Is applied round the entire circtimrcrcnce of the 



thorax. Strapping applied to one side of the chest alone is by com- 
parison much less satisfnrtory ; this gives only Imiitcd support and 
soon becomes detached. Either plain adhesive, or expansile strapping 
of the EhstopiaH ly|K- may l>e used. In all cases the strapping is 
applied round the loucr part of the chest Iwlow the nipple line. This 
not only provides for immobilization of the lower ribs, with which it 
is in direct contact, but it also limits the mo\cments of the upper 
ribs, Iweausc the thorax moves as n whole. WTien however the upper 
ribs are nffecled. an ndditionnl band of strapping may l>o carneil 
alxive the nipphs, and ftirtlier strips should be plaeeil over the shoulder 
on the nifected side {Fig. 08 ). In addition to limiting the respirators' 
excursion, this also serses to pres'cnt the iijiper ril»s liciiig <lraggfHl 
Ujvon when the arm is raiscil. Thr tlrappin» should bf applied irliUe 
the ehesl is in the position of full ej^iiralioH. 

Gl 
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FRACTURES OF THE RIBS 

T reatment consist*? in controlling as far as possible the 
movements of the affected rilis. This provides not only 
for more rapid union of the fractures, but also affords great 
comfort to the patient, and enables such inijmrtant rcllcxes as cough- 
ing to l)c earned out uilhout the pnaliiction of pain. 

Immobilisation is usually sccitrotl by adhesive strapping, and is 
onU effective if tins is applied rntind the entire circumference of the 



thorax. Slnipping applied to one side of the chest alone is by com- 
parison much less satisfaclor)* ; this giscs only bmited support and 
soon becomes detached. Either plain adhesive, or expansile strapping 
of the Elastopla^i type may l>c used. lu all cases the strapping is 
applietl round the loner part of the chest below the nipple line. This 
not only provides for immobilization of the loner ribs, with uhich it 
is in direct contact, but it also limits the movements of the upper 
ribs, because the thorax moves as a whole. When however the upper 
ribs are affected, an additional band of strapping may l)e carried 
above the nipples, and further strips should be placetl over the shoulder 
on the affected side (Fig. 08). In addition to hmiling the respiratory 
excursion, this also serves to pres'ent the upper ribs being dragge<l 
upon when the arm is raised. The strapping should be applied zchile 
the chest is in the position of full erpiration. 
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Instead of adhesive strapping, a circular s\vathe may be made of 
plaster of Paris bandages applied, directly to the skin. In order to 
prevent this from slii^ping doam, a flannel or domette bandage is 
passed over the shoulder and incorporated in the plaster (Fig. 09). 
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Immobiliration of the lower ribs by a 
circular BWfttho of plaster of Parts bon* 
doges applied directly to the sluo. A 
shoulder strap of flannel bandage, 
which IS incorporated m the plaster, 
pre>ent3 it from slipping down. 

The patient’s wishes may be studied in regard to the duration of 
the treatment. Some patients will appreciate for many weeks the 
comfort which it confers. 
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SHOULDER GIRDLE AND UPPER EXTREmTY 



VI 


INJURIES OF THE CLAVICLE 
FRACTURE OF THE CIAVICIiE 

I N the typical fracture of the clavicle which occurs at the junction 
of the middle and lateral thirds of the bone, the displacement is 
usually characteristic. The lateral fragment is displaced down- 
wards, forwards, and medially by the weight of the arm, while 
the medial fragment is elevated by the pull of the sterno-mastoid 
mvjscle. A variable degree of over-riding of the fragments is 
present. 

Reduction. — Reduction can usually be effected without difiiculty 
by pulling the shoulder outwards, backwards, and upwards. The 
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Method o( leducing a fracture of the clavicle. 


outward pull may be obtained by levering the upper arm over the 
clenched fist placed in the axilla (Fig. 70). The forward and dowm- 
ward displacements are rectified by bracing back the shoulders and 
by elevating the arm on the aUcctetl side. 

Immobilization. — ^^VhiIe reduction of the fracture is usually easy, 
the maintenance of the position after reduction is a matter of con- 
siderable difTiculty, and the large number of methods described 
indicate that none has been found to be entirely satisfactory. The 
“ Ihrce handkerchief method'' will gcncmlly be found togivegood results, 
as it fulfils the essential rcqtilrcmcnts of bracing the shoulders back 
with the minimum of discomfort to the patient, and %vithout interfering 
G9 
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with movements of tlic shoulder joint, which, in old people at least, 
is liable to become the sent of troublesome stiffness afterwards. At 
the same time, elevation Is obtained by the use of a sling fitted to 
give support to the elbow. In addition, two or three strips of adhesive 
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SIrtliml o{ nrppnririi; the pA't'lml rinin>fopin'nt>neiitnf (rncturcil ilmulo. Tiieao 
nn> mml<' from Blnps of felt or roiton wool )6 to IS mdio-* loit)::, rolled in a 
(1 ineh flannel or cstiro tinn<Uf;v. and itccMrrd )>y stitching 





Tlio “ finw hamlkcrchief mefliod ” of |i«atine fractured claciclo, using the 
[indtled nngB shown in I’lc 71 In the antonoc mimv (A), the method of 
strapping w also seen. (Tlie atreppinj; slimdd estenil Uduncl to the lower 
angle of the scapula s for the eake of cleamenn. tins has not been shown. 

For the same reason, the sling lias been omitted.) 

strapping may lie placed across the shoulder over the site of fracture 
and over the medial fragment, after the method of Wliartoii Hood. 
The efficacy of the strapping in preventing elevation of this fragment 
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is doubtful, but it gives a sense of support and renders the patient 
more comfortable. 

The “ three handkerchief method ” is illustrated in Figs. 71 and 
72, where it has been carried out, not by handkerchiefs, but by means 
of t^vo well-padded rings made of strips of felt or cotton wool, rolled 
in a flannel or calico bandage- These are slipped over the shoulders 
and pulled firmly together at tlie back by means of a third piece of 
bandage, in order to brace the shoulders back. As the slings work 
slack, daily tightening of the connecting bandage is required, and the 
patient must be instnicted to have this carried out. 

After-treatment. — The padded rings are worn for t^vo or three 
weeks and the sling for a week or so longer. In old people steps 
should be taken to guarrl against stiffness of the shoulder joint 
following the injury. The sling is reniox-ecl at inteiwals after 
the first week to allou' massage and active mov'cments to be 
carried out. 

DISLOCATION OF THE ACROMIO-CLAVICULAR JOINT 

The lateral end of the cla\'icle is usually displaced upwards, and 
overlies the acromion process. The 
dislocation is reduced by a man- 
oeuvre similar to that described 
for fractured clavicle. While the 
sliouldcr is levered outwards and 
elevated, the lateral end of the 
clavicle is pressed downwards into 
position. Owing to the tearing 
of the eornco-clnviciiJar ligaments, 
re-displacemcnt is very liable to 
occur, but Jt can usually be pre- 
vented by the method shown in 
Fig. 73, where the lateral end of 
the clavicle is held down by 
adhesive strapping passed round 
the ujijicr third of the forearm. 

The skin over the clavicle and 
idnar border of the forearm is 
protected with felt pad.s. As the 
strapping stretches with the weight 
of the arm it should be re-applied 
every four or five days. Fixation must be continued for at least 
four weeks. 

Recurrence of the displacement is fairly common, and in such 
cases operative fixation may Ijc undertaken. The disability however 
is usually sligld. 
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DISLOCATION AND FRACTURE DISLOCATION OF THE 
SHOULDER 

DISLOCATION OF THE SHOULDER 

F our positions arc dcscriljctl in which the dislocated head of 
the hiirncrus may lie — sub-glenoid, snb-coracoid, sub-clavicular 
and sub-spinous. Of these the sub-coracoid dislocation is by 
far the commonest. The .snb-glcnold position is frequently found, 
but this probably represents only an intermediate stage of the njore 
typical sub-cornroid dislocation. 

Reduction. — A tentative attempt may be made to reduce the 
dislocation without nnacsthesm. As a rule, however, a general anaes- 
thetic is ro({uircd, in order tltat muscular relaxation may be obtained. 

The method of Kocher Is dcscriljcd as Ijcing most suitable for cases 
of sub-coraeoid dislocaliotu Three definite manipulations ore carried 
out : (1) With the elbow pressed to the side, the humcnis is rotated 
laterally by using the flexed forearm ns a lever ; this stretches 
the contracted subscapularis muscle, and brings the head of the 
humerus opposite tlie rent in the capsule. (2) The humerus is ad- 
ducted by carrying tlic elbow forwards and medially towards the 
mid-line, tn order that the head of the bone may be carried over the 
lower rim of the glenoid fossa. At this point reduction will usually 
occur by the head of the bone returning to its socket with an apiire- 
ciablc click, but in some eases the third nmnipiilation Avill be required. 
In this, (3), the humerus is sliarply rotated medially by flinging the 
hand over the opposite shoulder, when reduction should be com- 
pleted. While this method of Kocher is usually successful, several 
attempts may be necessary Wforc reduction is obtained. 

The 11 ippocratic method, sThich liad fallen into some disrepute, has 
been repopularized by Bohler. The surgeon places his stockinged heel 
in the axiTla, and applies traction In the axis of the body, the right 
foot being used foraright-sided dislocation, and vice versa. As traction 
is applied, the arm is outwardly rotated, and the head of the bone is 
levered laterally over the surgeon’s heel. The arm is then imvardly 
rotated, when the head should slip back into place. This method is 
often immediately successful after other manipulations ha\e failed. 
Reduction is usually brought about without the employment of any 
great force, and the danger of injuring vessels or ners'es has been 
greatly exaggerated. 

Miller's method is also ]>opular in the tj^iical sub-coracoid dis- 
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Jliller'a method otmlueingshoulii^r liislocations. 

A — Strone trnetion is applied in right aogleii abilmtion. 

15 — Wliilo tho traction ia maurtain^. the humerus is rotated medially. 
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location, but is more particularly indicated in posterior dislocation 
where Kocher’s method is inapplicable. In this, traction is applied to 
the arm in a position of 00 degrees of abduction, while an assistant 
makes counter*traction by means of a roller towel passed round the 
trunk. The forearm is flexed to a right angle and is grasped at the 
elbow and wrist. Steady traction is applied in order to stretch the 
muscles, and the arm is then rotated medially, when the head of the 
bone will usually slip into its socket. 

The lujper-abduction method (Fig. 77) is sometimes advised for the 
reduction of sub-glenoid dislocations, but these are usually reduced 
without difficulty by the other manipulations described, and the 
method has a more p.nrticular application in the treatment of fracture- 
dislocation and of separation of the upper humeral epiphysis. 

After-treatment. — ^“riie immediate after-treatment consists in ban- 
daging the arm firmly to the trunk over a large pad of wool placed in 
the axilla. JIassage and active movements should be employed early, 
especially in old people. Recurrence of thedislocation is not uncommon, 
and steps should be taken to guard against this, by warning the patient 
against wide abduction of the arm for at least a month after the 
injury. 

FRACTURE DISLOCATION OF THE SHOULDER 

Dislocation of the shoulder joint is sometimes complicated by a 
fracture of the upper end of the humerus. The dislocation is almost 




Trnetimj flppln^l to the liiimcnia in a position of liypcr-aiMluction. This is 
useful in co*i»a of tract urOHlidloeat ion of ilie upper end of the humenw, where 
tJiedisloealwl/wpmont mA}’/A(«iR«RupmiRlcI(ree(!on{FiV.7S). TJienteUio<i 
is also used in cases of scjuirationof tho upper humeral epiphysn. (Fiff. 60.) 
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invariulily of the Mib-comcoid type, anil the fracture usually involves 
the aimtomical neck — less frequently the surgical neck. 

Redaction. — The first essential in the j-eiluction of the severe tlis* 
placement which is present is the application of strong traction to the 
lower fragment, in order to provide a space Into which the dislocated 
head may slip. 

Miller's method may be successful (Fig. 76). While traction is 
being maintained, digital pressure is exerted on the dislocated head 
of the bone, in an attempt to force it back into its normal position. 

The hf/jjer-abducthn tnrihod (Fig- 77) is frequently useful, and lias 
a special applic.atinn if, as sometimes occurs, the small fragment is so 
rotated lliat its fractured surface is directed 
upwards (Fig. 78). The patient is placed 
oil a innltrcss on the floor, and the sur- 
geon, seated on a chair behind him, pulls 
the arm in nii upward direction against 
t}»e counter-pressure c.verted by his foot 
placed on the upper surface of the shoulder. 
At the same time, an assistant attempts 
to manipulate the dislocated fragment back 
into position. 

Seme traction is advocated by BGhlcr. 
A special frame is required. Skeletal 
traction is applied to the olecranou process uith the arm in right- 
angled abduction, while the head of the bone is pressed into position. 

After-treatment uiU depend upon the position of the fragments 
after reduction, and is similar to that described for fracture of the 
surgical neck of the humerus (p. 78). 

Failing reduction by manipulation, open operation should be 
employed. Even then, reposition of the small fragment may be 
impossible, in whieli case It should be excised. A functionally useful 
false joint may thereby be obtained. 




vni 


FRACTURES OF THE HUMERUS 

FRACTURES OF THE UPPER END 


F racture of the greater taberosity requires special considera- 
tion in treatment because of the limitation of abduction to hich 
it may give rise. If no displacement exists, treatment may be 
carried out on conservative lines, with the employment of massage and 
exercises from the outset. In cases where the whole tuberositv or its 
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Plaster cost for fixation of tito altouldcr in the abducted 
[tOHition. (This caeo was one of fracturo of tfio greater 
tuberoaity, with upward ifiapfacoment.) JTote how the 
hand is supported by being included in the plaster. The 
cast is strengthened by a metal strip bent at the axilla 
and ellww (sec also Figs. 96 and 07) 

upper part is avulsed, it is essential that the displacement should 
be corrected, ns, if the normal alignment is not restored, abduction 
of the arm may be limited by the inability of the deformed upper 
end of the humerus to slide below the acromion. Satisfactory position 
is usually obtained if the arm is immobilized in a position of wide 
abduction and slight lateral rotation (see aho p. 86). 

Avulsion of the tendon of the supra-spinatns is treated on similar 
lines. This muscle is normally responsible for the first 15 to 20 degrees 
of abduction, and should its function l)c inqiaircd, considerable dis- 
ability \\ill result. 
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Fracture-separation ol the upper humeral epiphysis. — Separation 
of the epiphysis occurs in children, and is usually combined with a 
froctiire of the adjacent part of the diaphysis. In the majority of 
cases the cpiphj'sis ^vith the fragment of 
diaphysis is displaced laterally on the shaft, 
and may in addition he abducted and 
laterally rotated, i.e. the displacement is 
similar to timt found in fracture of the 
surreal neck in adults. Reduction may be 
difficult as a degree of impaction is fre- 
quently present. It can be effected by 
the method described for fracture of the 
surgical iicck. If this is unsuccessful, 
traction in hyper-abduction (Fig. 77) may 
correct the deformity, ns the fragment is 
levered into position by contact against 
the acromion (Fig. 80). Accurate reduc- 
tion is essential, for if the deformity is 
allowed to persist, limitation of abduction may result. Operative 
exposure is oceavionally required. 

FRACTURES OF THE SURGICAL KECK 
Adduction fracture is the designation applied 
to the tj'pical fracture of the surgical neck where 
the disjilacemcnt is characteristic (Fig. 81). The 
small upper fragment Is abduetw! and lateraU}' 
rotated by the muscles inserted into the greater 
tuberosity. The displacement is thus similar to 
that described for separation of the epiphysis, and 
for the same reason it is essential that accurate 
reduction should be obtained. 

Eeduciian is carried out by a manipulation 
which will bring the lower fragment into line with 
the small uncontrollable upper fragment. IVhen 
the typical displacement is present, reduction is Fiocbe si 
most easily obtained by applying traction w'ith Adduction " frao- 

the arm in a position of abduction and lateral ne^^^^Tiiis^iSiier 
rotation. IVhile the traction is being maintained, misleadioR termm- 
the fragments are manipulated into alignment oM*he 
(Fig. 82). A general anaesthetic is required in ment to the upper.) 
order that muscular relaxation may be obtained. "‘I, 

After reduction has been effected, the arm can ducUd. 

usually be brought back to the side without the 
position being disturbed, in which case further treatment will consist 
only in supporting the arm bv means of a " collar-and~cnff" bandage 
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Frftcture fcpnration of the 
upper humeral cpiphysw : 
traced hy hyp^r-aMac- 
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The “ eollar-and'Cun •’ method of 
< eu9pcndin(i; the ami. Tha wTial and 

the haek of the neck are protected 
vith felt imds. 

(Fig. 83). No sling should be used to support the elbow, as the weight 
of the arm hanging down sen-es to prevent re-displacemcnh If 
satisfactory alignment cannot be maintained with the arm at the 
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side, immobilization in abduction will be re- 
quired (Fig. 7J>). Continuous traction is rarely 
necessary. 

Abduction fracture (Fig. 8t) is comparatively 
rare. The displacement is of the opposite tj^pe, 
the lower fragment being displaced medially towards 
the axilla. 

deduction is carried out by pulling the arm 
downwards in the line of the body, against counter 
traction providctl by a bandage p.'i.sscd round the 
axilha. In addition the lower fragment Is levered 
outwards, using the closed fist placed in the axilla 
as a fulcrum (Fig. 85). Traction in abduction must 
not he carried out as the tieformity svill thereby 
be increased. Ifsuch fractures arc impacted and 
the angulation is not excessive, it is as svell to .avoid 
interference, ns the resultant limitation of move- 
ment will be slight. 



nocsE So 

Reduction of an *' abduction *' fracluro of the eurgical cock. 


FRACTURES OF THE SHAFT 

The displacements found in fracture of the shaft may be produced 
liy the nature of the fracturing force, or they may depend on muscular 
action, in which case the position of the fragments will vary according 
to the level of the fracture. In fractures of the upper third of the bone 
the displacement resembles that descrilicd for fracture of the surgical 
neck. In fractures of the middle third of the shaft, the position of 
the fragments is usuallv said to depend upon the relation of the frac- 
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m 

ture to the insertion of the deltoid muscle. If the fracture is above 
this insertion, the upper fragment may be adducted by the muscles 



Fir.uRE so Figcre 87 


Fracturen of tlio shaft of U>o A aimplo alms which la moat 

hiimeros. rositiou of the fro-- useful for nppljing manual 

mecUa in relation t« tlio xaser- traction to tiro tipper airn or 

tton of the deltoid muscle. forearm. 

attachcfl to the bicipital groove, «hilc the lower fragment lying on 
the lateral side of this is pulled upwartl by the deltoid and loncmuscles 
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Method of exerting traction in fractures of tiio shaft of tha liumerus. ’nio 
aling (Ftg. 87) is a great atUantage, ns It leaves the doraum of the forearm 
free for the application of a plaster abb. It la tietter that tiie bandage supply* 
ing the coimtcr-traciion alronfd ho tied to a fixed object, and not (aa ahoirn 
here) belli by an aasiataot. 

of the Upper nrm. If the fracture is below the deltoid insertion, the 
displacement is likely to be in the opposite direction, as the upper 
fragment is note ab<luctfd by the action of this muscle (Fig. 86). 

Reduction is carried out by manual traction applied to the arm 
at an angle which will bring the lower fragment into line with the 
upjicr. 
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In fractures of the upper third traction is applied in abduction, as 
in the reduction of fractures of the surgical neck (Fig. 82). 

It) fractures of the loKcr tivo thirds it is best to exert the pull in 
the line of the body, counter traction being provided by a bandage 
passed round the axilla and drasvn upwnrtls, A convenient method 
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of maintaining such traction is illustrated in Fig. 88, and for this 
puqiose the sling shown separately in Fig. 87 is of great assistance, 
as it leaves the dorsal surface of the elbow and forearm free for the 
application of a plaster splint. 

Immobilization. 

The dorsal plaster splint. — ^This is a most satisfactory method of 
providing immobilization after the fracture has been reduced. It is 
applied sviiile the traction is being maintained, and is made to 
extend from the tip of the acromion process to the syrist or to the 
knuckles, and should extend more than half-way round the circumfer- 
ence of the limb. It is applied directly to the skin surface. The 
flexor aspect of the arm and forearm is covered with wool, and, before 
the traction is relaxed, the whole is firmly bandaged or secured with 
adhesive strapping. 

A complete circular cast is an alternative method of treatment. 
A dorsal slab is first applied in the manner described, and is 
bandaged to the arm and forearm. AMiilc the traction is maintained, 
the part of the slab covering the upper arm is converted into a 
circular cast. After this has set, the traction is discontinued, and 
tlie cast is extended donvi to include the forearm. The bandage 
used to secure the dorsal slab may provide sufficient padding under 
the circular cast, or additional wool may be placed along the flexor 
aspect of the limb before the circular cast is applied. In general, 
however, it may be said that a circular east provides no more 
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effective immobilization than a properly applied dorsal splint. In 
addition, there is more risk of interfering with the circulation of the 
limb. A circular oast should as a rule be split, and, during the first 


Fioure 00 
Fraclure of llio 
shaft ul the 
humenia immo- 
hilizecl by a 
posterior plaster 
splint. The 
strappmi; alone 
will not main- 
tain the posi- 
tion;mlhoearly 
stages the arm 
>B firmly ban- 
tlagoi] to the 
side. 



tiventy'four to fortj'-eight hours, it i.s a «ise precaution to suspend 
the limb in the manner shown in Fig. 45. 

The V'shnped plaster slab is advised by Bolder. This is applied 
over the outer and inner .surfaces of the upper arm passing below tlie 
clbmv. On the lateral side it extends up to the acromion, and on the 



Fikote 51 

U shaped jilaa- 
ter splint for 
the upperarm — 
Btiilablo for the 
treatment of 
fractures of the 
shaft of the 
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out displace, 
ment. 


medial side as far as the axi'll.'iry folds. This method, which allows 
limited movement at the elbow joint, is suitable only for cases 
without displacement. 

ItntHobih'enfi'oii i« afcdwcfion has much to commend it, as the 
alignment is often more easily maintained and the circulation of the 
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limb is said to be improved, particularly as regards the venous return. 
In general, abduction splints are unsatisfactory except for short 



CooHnuous traction applieil to tlic Inunerus in an abdiictioa splint. A 
Kirschnot wire is passed throuRl) the olecmnon in line willi the Inimerus. 
TJie stirrup (Fig. 9o) is tiivl irifh stretehevl rubber tubing to an esteneioa 
attached to the bend of the spbnt. 


periods (p. 86), and should be resers'ed for cases Mhere alignment 
caunot othenvise be obtained, or where continuous traction is 
required. An abduction plaster cast (Fig. 79) is a more satisfactory 
alternative, especially if the immobihzation is likely to be prolonged. 

84 




FRACTURES OF THE HUMERUS 


Continuous traction is advisable in cases of persistent over-riding 
of the fragments, or in compound fractures where immobilization 
may be difficult to secure. Thomas's arm splint (Plate XXXI) can 



PlCUBE 94 

Tlie ttbtluction splint in «V.eIctOfi form. It is maje ol Cramer’* wire splinting 
supported !>>' alviminium stajrs. Tl>e traction piece >4 dctadiable. 

be used to provide traction, but the patient must be confined to Iwd 
during Its use. The limb should be treated with the elbow fle.ved, as 
otherwise stiffness of the joint is liable to result : for this purpose 
a nexjon piece should he attnchctl to the splint. Skin traction may 



Specially Iiglit etirrup for liolding Kirscliner 
wiro— for UBO wlien tmetion i* applied to tlie 
olecranon. 

{ MaJefar M« •tat^or In J/cMiV. Oo'rn Brat ) 

be \LScd, but the upper arm alone provides a somesshat inadequate 
hold for the strapping, and skeletal traction applied to the olecranon 
process is probably more satisfactorj’. This is carried out by a 
Kirscliner wire held by a spcciallj* light stirrup (Fig. 95). If ambulant 
treatment can be considered, it is better to apply the traction in an 
abduction splint. The details of this method are well illustrated in 
Fig. 03, and require no further description. 
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AFTER-TREATMENT IN FRACTURES OF THE HUMERUS 

Fractures of the Uj)iicr end and shaft of the humerus differ somc- 
^vhat from fraetures in other situations in regard to after-treatment, 
owing to the liability to subsequent stiffness of the shoulder joint. 
Immobilization, especially in old people, should he as curtailed as 
possible, even at the expense of some rc-displaccmcnt of the fragments. 
Massage together with elbow and finger movements should be em- 
ployed from the outset, and aeliiT movements of the shoulder should 
be commenced after a week nr ten days. 

Treatment in Abduction. — Sometimes prolonged immobilization 
may be required, ns in eases of fracltire of the shaft of the humerus 
with delayed union. It is then most essential that the abducted 
position should he maintaincil, for the muscles controlling the shoulder 
joint are thereby placed in a position of mid-tcnsion, and wasting is 
minimized. If adhesions should form, the joint will be in a position 
in which the least disability will result. Immobilization in this 
position is also indicated in fracture of the greater tuberosity, and m 
rupture of the supra-spinatus tendon (p. 77). Support to the arm 
(but not necessurily immobilization) in the abducted position is 
indicated in all shoulder and upper arm Injuries, where a disabling 
degree of abduction weakness persists in spite of treatment by 
massage and physio-tlicrapy. 

Opliinum position of (he ann . — This varies according to the injury. 
Fop fractures of the greater tuberosity and rupture of the supra- 
spinatus tendon, the arm should be ab<lucted to 00 degrees, and 
equally full abduction should be cmployeil when n cast is applied in 
the treatment of weakness of the abductor muscles. For fractures 
of the humeral shaft, abduction to 70 degrees is considered adequate, 
but the optimum position will vary' in each individual case, according 
to the site of the fracture, and to any displacement which requires 
to be corrected. The shoulder joint should be in SO to 40 degrees of 
forward flexion, and the humerus should be laterally rotated so that 
the forearm lies at an angle of 10 to 15 degrees above the horizontal. 
The elbow should be at a right angle. These requirements are usually 
sati'>fied if the arm is placed so that the hand ties 12 to 14 inches directly 
in front of the ear. 

The choice in treatment bes between an abduction splint or frame 
and a plaster cast. 

Abduction splint . — In cases where immobilization of the shoulder 
joint or humerus is required, abduction splints in general must be 
regariled as unsatisfactory, owing to the great difliculty of securing 
the splint firmly in position against the side of the trunk. It is use- 
less to rely on the arrangement of straps and buckles supplied with 
the splint as the sole means of fixation. In addition, “ at least ten 
or a dozen wide bandages must be ii^ ; tbev must be hitched under 
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every available screNV, nut and bar, and passed over both shoulders ” 
(Watson Jones). Constant supersision and regular adjustment arc 
required. However carefully applied, and however heroically worn 
(for an abduction splint is always cordially disliked by the patient), 
there is an unavoidable tendency for slipping to occur, so that the 
immobilization is far from absolute, and re-displacement is common. 
For conlwnous fraction, an abduction splint is excellent (Fig. 93). 
As long as traction is maintained, there is not the same necessity for 
complete immobilization, and such treatment is usually of relatively 
short duration. For simple support of the arm, an abduction splint 
is effective, and has the advantage that it can be removed to allow 
active movement and physio-tberapy. 

Abdiiction splints may be of the fixed tJ7>e, or there may be pro- 
vision for varying the position in which the shoulder and elbow 
joints arc placed. 

Abduction plaster cast . — When applied for the immobilization of 
the humerus or shoulder joint, a plaster east is incomparably more 
satisfactory than any form of abduction splint. MTieii properly 
applied, slipping cannot occur, so that no special supervision is 
required, and the fixation remains absolute. In addition, a plaster 
cast is usually much more contentedly tolerated than an abduction 
splint, the .straps and bandages of which, together with the repeated 
adjustments required, constitute a continual irritation. 

The cast is applied with the patient sitting on a stool, and resting 
his hand in the position descn'lwl on some fixed object such as an 
adjustable stand. An assistant supports the elbow at the required 
degree of abduction. The cast should extend downwards on the 
trunk, so that it lies against the iliac crest on the affected side. It 
should be carefully padded, especially over the upper surface of the 
shoulder, and should include the hand ns far ns the middle of the 
palm, maintaining moderate dorsi-flexion at the wrist joint. The 
fitij^ers inusi he left iciih a complete ran^e of movement. 

As the plaster cast has to support the entire weight of the arm, 
it nuist be sironghj reinforced, or cracking is liable to occur within a 
very short time. A metal strip shaped to lie entirely within the cast 
is vastly preferable to any form of strut passing directly from the 
elbow to the iliac region, as with the former it is possible for all 
clothes to Vie worn in a normal manner — a boon which is very greatly 
appreciated by the patient. The strain, however, is so considerable 
that the metal, unless it is of unusual thickness, gradually becomes 
increasingly bent at the axilla. iUternatively, if tempered metal is 
used, slight “ whip ” movement may occur. In either case cracking 
of the plaster cast will rapidly result. A relatively thin strij) of metal, 
however, is quite adequate for reinforcing the cast, if it is bent in the 
special nuanner shown in Fig. DC. The size of metal strip suggested Is 
that in common use for “walking irons” (p. 231), i.e. | inch bv' ^ inch 
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mild steel bar: indeed a “walking iron ” can be used very suitably 
for the purpose, as its length (2t to 28 in.) is usually adequate. Two 


bends are made m the iron at the junction of 
its thirds. Tlic axillary bend {A in Fig. 9C) is 
of paramount importance as it takes most of 
the strain. With the metal described, an ordi- 
narj’ bend “on the flat" at tliis point is useless, 
as it can never give sufTicicnt rigidity. It is 
essential that this bend should be “ on the edge.” 
As the iron requires to he heated red hot for 
the purpose, it is advisable that this should 
be done by an instrument maker or ui the 
hospital workshop. Jinny such bends have been 
successfully made by heating the iron on a 
gas ring, and by hammering it on the theatre floor, but this procedure 
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Abtluction cssl, «itli plasicr cut Auay to allow mo\ernpnt at tJio 
alionlilpr and cIIkiw joints. A bridge of plaster is left over the 
slioiilder. The cast must be strongly remforeed (Tjg. SIO). 


cannot be officially recommended 1 The elbow bend (S in Fig. 96) 
is a bend “ on the flat ” ; it is simply made with a spanner. It will 
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be seen that at both shoulder and elbow regions, the strain of gravity 
is taken “ edgeways ” on the metal ; no give is possible, and the 
reinforcement is absolutely rigid. The care expended over such 
details is amply repaid later, for the cast will be found to last almost 
indermitely. 

Active movement in an abduction plaster . — It is often desirable 
that the patient who has been wearing an abduction plaster should 
carry out active exercises of the abductor muscles, before these are 
stretched by allowing the arm to hang by the side. xVetive move- 
ments in the direction of further abduction and of moderate flexion 
and extension may easily be carried out if a segment of plaster is 
removed from the entire upper surface of the abducted limb. As 
muscle tone returns, the patient can raise his arm completely out of 
the cast (Fig. 07) ; he can exercise the shoulder in all directions, 
except that lie cannot drop the am\ to his side. Full elbow move- 
ment is also possible. In addition massage and physio-tlierapy can 
he employed. 

The plaster cast is of course considerably u-eakened bj' this pro- 
cc<lure, and is entirely tlepcntlent for rigidit}' on the method of re- 
inforcement employed. A single metal bar, bent in the manner 
described (Fig. 90), lias been found to be quite satisfactory, A plaster 
cast of this description, applied in a case of axillary nerve paralysis, 
was worn continuously for ten months. At the end of this time, 
when functional recovery was complete, the cast was still perfectly 
rigid. 




IX 


THE ELBOW REGION 

SUPRA-CONDnAR FRACTURES 

S Ul’RA-COXDYLAR fractorcs of the hunicnis most commonK* 
occur in children. The fracture is situated about an inen 
above the louer end of the bone, and may be either trans- 
verse or oblique. In the typical fracture sshich results from a fall 
on the hand uith the elbow flexed, the displacement is characteristic. 
The small distal fragment with the elbow joint is usually displaced 
back^var(^s, and is further tilted by the weight of the forearm, and 
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A. — Tlie displftcement typically fcamU In u mipra-conjylar IrMttire. 

1} — 1 iicthoil of nuluction. TtacUon la applied to tho/«»etf dhow m the long 
C — Ja-tii of Die body, IWo/e l)io hackwani displacement is coJT«1ed. 

D. — llflloct of flexion of tW elliow witlioiu prelwninary traction ! tlio displace- 
ment 19 unreduced and \cssel9 may Iw nippeil hetneen the fragments 
E —Extension of the elbow may lead to laceration of the brachtalis muscle. 

by the action of the triceps muscle. In addition, some lateral 
deviation or tilting may be present. If the break is an oblique one, 
the obliquity extends downwards and for^vards from the upper bor- 
der of the olecranon fossa, and the sharp edge of the upper fragment 
may be palpated in the anti-cnbital region. (Fig. 98 A.) 

Reduction. — Tiiis should be carried out tvithout delay, as the 
swelling will increase as long as displacement remains unreduced. 
A general anaesthetic is reqmrcd. The method of reduction is 
iUiistrated in Fig. 99. Keeping tlie forearm in a position of approxi- 
mately right-angled flexion and in pronatioii, the surgeon grasps 
the elbow and applies traction in the long axis of the body, his other 
hand being used to steady the upper arm. The elbow is then pulled 
forwards, and the forearm is further flexed. It is most important 
that full flexion of the elbow should not be carried out without 
prehminarv traction, as this alone will not reduce the deformity, 
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T?io reduction ol a eupra-condjlsr fracture. 


tilting must also be corrected. WJicre possible, the reduction should be 
confirmed by radiographs takcnwhile the patient is still under the anaes- 
thetic, so that ftirther nianrpuhtions may bo catried out if tequired. 

Jf fxcossive sicelling is jjresent, as in casw .seen some time after 
the injury, the arm may be suspended for 21 to 48 hours, to allow 
the swelling to subside. Partial or complete reduction of the deformity 
may then occur without further manipulation (Fig. 100). 

Immobilization. — If flexion of the elbow is maintained, the frag- 
ments u ill usually be held in salisfactorj* alignment, as the stretched 
triceps muscle forms a natural posterior splint. Various metho<ls are 
in use. Of tliesc, the simplest is a collar-nnd-cuff bandage (Fig. S3). 
Adhesive slrappinji may also be used ; this is passed round the upper 
arm and forearm in the manner shown in Fig. 101. It should be 
“ guarded ” by strips of gauze (Fig. 102), as it passes round the dorsal 
siirfacc of the arm, to prevent excoriation of the skin. A dorsal 
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2 ?}aikr splint is nn additional safegiion! ; it prevents lateral displace- 
ment and protects the tender elbow regioti from knocks. 

The degree ofjlexion required . — ^WTiere possible, the elbt>w should be 
flexed through at least 90 degrees. From n purely mechanical viewpoint 



i’JOCBE loo TtODRE 101 


Method of siMfiendiric the »rm in S»ipm-eonJ>laP fracture. Mcthofl of 
treAtmenlof siipra-eotulylar fracture ; tnointiunin§ the flexed poeition hy 
edvieed when etcei<ivc ewoUmg la meona of RiUie»n*e atrappinji. Jfoto 
preaenl. Iftheatrapiungiaapphcilend hnw thoatrappingia “piarded ” (Fig. 
the aiwiienaion cArrictl nut m shown, lOS^aeitpasReBOterthetlorulturfaee 
apontnncoiis reditction may occur. of theupperarm. Tliewnst should^ 
(The strapping should bo further supported by a “ collar-entl-cuff '' 
secured w ilh a bandage.) slmg. (Onutted for ctearness ) 



FrocnE lOi 

Adliesice strappuiff “ gusnfed " by strips of gauw laid across it. Tins 
will diminish the likelihood of esconatioR of the skin being produced. 


the flexion should be as acute as possible, in order to maintain 
the position of the fragments, but due regard must be paid to the 
amount of swelling present, and the utmost care must be taken to 
ensure that the circulation of the forearm is not impeded. In general, 
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THE ELBOW REGION 


however, circulatory disturbance is uncommon, and if present, is more 
likely to be due to imperfect reduction, than to a hyper-flexed position. 

After-treatment. — The circulation is carefully watched ; the radial 
pulse must always be palpable, and there should be no swelling or 



Fioube 101 


Itttiliogtttj'U (latornl view) of supracondylar fracture with tj’pical iliuplacemcnl— 
before and after reduction. 

{Mr. li. I. SUriinij't «t«.) 


congestion of the hand. If such .signs arc present, the amount of 
flexion must immediately be reduced. 

The flexed position should be maintained imdisturbetl for 2 to 
3 weeks, but movements of the fingers ajid shoulder should be carried 
out from the first. Thereafter, active movements of the elbow are 
gradually commenced ; the forearm is sxipportcd in a sling whicli 
is lowered a little cacli day, and movements arc allowed within 
the coniines of the sling. Passive movements and massage are 
contra-indicated, as they may give rise to exuberant callus formation 
and jiossibly to ossification in the brnchinlis muscle. 

Fractures with anterior displacement.— These fractures, which arc 
relatively uncommon, are due to a fall on the elbow or to hyper- 
extension. The situation of the frac- 
ture is similar to that described 
abos'c, but if oblique, the obliquity 
will usually be in the opposite direc- 
tion. The lower fragment with the 
forearm bones is dispkaced foncards 
on the humerus, and the lower edge 
of the upper fragment underlies or 
may pierce the skin above the ole- 
cranon (Fig. lot). 

For the reduction of Mich fractures, 
traction is applied in the manner already described, but the elbow 
region is thereafter pushed haekxcardff and subsequent immobilization 
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Supra-comlylar fracture with anitrior 
displamiiciit : method of rodiirtion. 
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is carrief} out in not more than right-angled jlexion. A dorsal plaster 
slab is used ; it should extend from the upper third of the arm 
to the knuckles, and must be firmly bandaged in position, as re- 
displaccment is common. 

Watson Jones maintains that itxiuction is stable only if the elbo^v^ 
is immobiliied in full extension, and advises three weeks’ fixation in 
a dorsal plaster splint. Swelling of the hand is a troublesome com- 
plieation, especially in ambulant patients, but recover)* of full flexion 
at the elbow is not unduly delayed- Tlie method may be reserved 
for cases ubere re-displacement has occurred with the elbow in the 
flexed position. 


INTER- COKDYLAR FRACTURES 

These fractures arc more common in adults, and are due to a 
heavy fall or bloiv on the elbow. TI»e line of fracture is usually T- or 
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Intef-conJylar fraeture with 
typical diapUcement. Armwa 
inuicafe tnetiiod of redoction. 


FlQtRE 100 

Continuoua traction applied 
to an intcr-condylar fracture, 
by means of a Kirschner wire 
passed through the olecra- 
non. 5 to S lbs. weight IS 
attache,) Tliewristandhand 
are supported by a light 
pVrAter en&t.. A)\wr a 
penod of traction, fre-h radio 
graphs are taken, and further 
lompiession of the fragments 
u eameil out as required. 
The elbow is then enclosed 
m plaster, while traction is 


Y-shaped ; there is a more or less transverse supra-condylar fracture, 
and in addition, the lower fragment is split longitudinally into the 
joint (Fig. 105). Considerable displacement is frequently present ; 
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the two comlylar fragments are carried forwards, and the}' are often 
widely separated, the upper fragment being driven between them. 
A variable degree of comminution of the fragments occurs, and the 
fracture may often be compound. 

Reduction of the fracture is a matter of considerable difficulty, 
and it may l)c impossible to obtain accurate reposition of the fragments. 
Ojierative exposure and mechanical fixation arc frequently advised, 
but tlie results as a whole arc disappointing, and compare unfavourably 
with those obtained by conservative treatment. Reasonably satis- 
factory reduction can usually be effected by manipulation. Traction 
is applied in the line of the linmcrus, with the forearm flexed to a 
right angle (Fig. 88), and an attempt is made to mould the condylar 
fragments into position, by sidc-to-side compression of the elbow 
region. A dorsal plaster slab is then applied, but immobilization 
should be completed by converting it, as soon as it has set, into 
a circular cast. This should be split tliroughout its entire length, 
and may with advantage be suspended for the first 24 to tS hours 
(Fig. 115). 

Alternatively, and particularly if the fracture is compound, 
continuous traction may be employed. This is most successfully 
carried out by the method shown in Fig. IOC. A Kirschticr wire is 
passed through the olecranon, at a point in line with the humerus, 
and traction is applied in a vcrtical direction by 5 to 8 lbs. weight. 
The forearm Is maintained in moderate pronotion, with the elbow 
at a right angle. As soon as the position of the fragments is judged 
to be satisfactory, the elbow is enclosed in plaster, while continuous 
traction is maintained. 


DISLOCATION OF THE ELBOW JOINT 
Dislocation of the elbow joint occurs mainly in adults, and, like 
supra-condylar fracture in children, rcsiilts fronr a fall on the hand 
^^hen the elboiv is flexed. The forearm bones are driven baekivnrds, 
and the humeral condyles over-rule the coronoid process of the ulna, 
so that tlic brachialis muscle is cither grossly stretched or partially 
avulscd from its insertion. A chip fracture of the coronoid process is 
often present. The elbow is held rigidly in a .scmi-fic.xed position, 
and the deformity of the joint region is characteristic (Fig. 108 A). 

Reduction. — In recent eases, this o^ers no difficulty, although an 
anaesthetic is usually required. No attempt should be made to 
extend the elbow, as this will catisc further damage to the already 
stretched brachialis n)Uscle (Fig. 107 B), and may also Injure the vessels 
flfid ncn'cs of tjie cubital fossa. Traction is applied to the forearm 
t« the axis in zchich it lies, while counter-pressure is exerted against 
the upper arm (Fig. 108 B). No great force is required, and the bones 
usually slip back into place without difficulty. 
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A. — Tynicftl tlisplnwini-nt in piwtenor 

disWntion of the elbow Attuvlh 
mdicfttc method of reduction 

B. — Extension of tlio joint before to- 

•luotion may eaase teann^ of 
brocliidha muscle. 


Aficr-trenlment . — Owing to the 
danger of ossification in the 
brachialis muscle (mj'ositis ossi- 
ficans), complete rest to the 
elbow joint is essential for at 
least three weeks. During this 
time the WTist is supported in a 
collar-and-ciiff ” sling (Fig. 83). 
A dorsal plaster splint may be 
applied; this is valuable in en- 
suring complete immobilization 
of the elbow joint, anti at the 
same time it allows active move- 
ments of the hand and shoulder 
joint to be carried out with 



FlCORK lOS 


A — Dislocation of tlio elbow, with ty|ncal defbrnntjr produced by baeknaril 
displatcmcnt of the forearm booes. Kate undue prominence of olecranon 
and liollowmg behind epicondyles. 

B. — Sfethod of reduction, by traction applied in the long nxia of the forearm. 
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A — TJicwnutU fully flexed with thofofcann innpwit ion of extreme pronnt ion. 
71 — M'liiJe tlic wrist I* Iield Rrmlyin tJiwposjtion.theeiljowissAarp/yextcnfled 
t(i its ftillost extent. In eure«>«9ful c«9eft. a sharp click may bo elicited, 
wlicn tiie manipulation sfioukl be foUoaeil by complete relief of eympuiins. 
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greater frec<Ioni. After three or four ireck?, activ’e movements of the 
elbow are instituted gradually. Gentle massage is then permissible, 
but passive stretching must on no account be attempted, as this is a 
frequent cause of myositis ossificans. 


“TENNIS ELBOW” 

The clinical features of this condition, \vhich is by no means 
confined to tennis players, consist of pain in the region of the lateral 
cpicondyle or radio-humeral joint. The pain is brought on by 
movements of supination combined with dorsi-flexion of the wrist. 
Various theories arc put forward as to its causation. Of these, the 
most acceptable suggests that the condition is due to a jjartial tearing 
of the aponeurotic fibres of the common extensor origin from their 
attachment to the lateral cpicondyle, or to elevation of the periosteum, 
with the subseqvicnt formation of adhesions. 

Manipulation. — This frequently brings about complete relief of 
sjTTiptoms. It may act cither by breaking down adhesions, or by 
completing the rupture of fibres which ore only partially torn and 
are so giving rise to pain. The technique of mnnip\ilation*is illus- 
trated in Figs, 100 A and R. 
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X 

FKACTURES OP THE FOEEAEM 

F or the successful tcduetion of fractures of the bones of the 
forearm, it is necessary to understand the mechanism of the 
displacements which may exist. This is somewhat complicated 
owing to the very varied relationship of the two bones to one another, 
thro\ighout the full range of movement between pronation and supina- 
tion- The deformities which arc encountered depend mmnly on the 
existence of this type of movement, and are best considered in terms 
of tlie displacement of the fragments of the radius, for it is this bone 
which rotates around the relatively fixed ulna. Fractures of the ulna 
alone, therefore, show little or no displacement, but in fractures of the 
radius or of both bones, considerable deformity may be present. 

FRACTURES OP BOTH BONES 

In fractures of both radius and ulna, three displacements require 
to be considered — over-riding of the fragments, rotational deformity, 
and displacement towards the interosseous space. 



Flctmc no FravRB 111 


Fmcturoofty^porthinl Fracture of mirfcUe of 

of railiua. Rotational shaft of radiiu. De- 

deformity corrocted hy formity corrected hy 

placing hand in full placing hand in mid- 

auptnatioa. position. 

Over-riding of the fragmenis is due simply to the pull of the longi- 
tudinal muscles, and can be corrected by traction applied in the line 
of tile forearm. 

Rotational deformity . — ^Tbis is detemiincd by the position occupied 
hy the radial fragments- The lower fragment, together trith the hand, 
usually tends to fall into a position of pronation, ns the pronator 
00 
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and flexor muscles are stronger than the supinators and extensors 
(RGhlcr). The position of the upper fragment depends upon the 
level of the fracUire. If this is above the insertion of the pronator 
teres, the fragment is supinated by the action of the supinator and 
biceps (Fig. no). If the fracture is below the pronator teres insertion 
tJie upper fragment Jias both pronator and supinator muscles inscrteel 
into it, and lies therefore in mid-position (Fig. 111). 

Dlsphcetnent toxcards the interoiseous space . — Such displacement 
usually affects the lower radial fragment, and may be due to the 



Ficube 112 

Fracture of tlte fore a rm bones. 

A. — Sfetliod of applying (radion in llie line of tlie forearm 
B — Api'licatwn of dorsal plaster epbnt, nbilo traction is maintained. 

T3(p ejjecial sJing (sJionn separately in Fig 8"> is particularly useful, as it 
leaxeatwo tliinU of the circumference of Ihoiipperarm tree fortlie apphoution 
of the plaster spLnt. 

combined pull of the pronator and supinator muscles acting upon it. 
The natiwe of the fracturing force can also be a contributory cause. 
Reduction. — Reduction must be directed mainly towards replacing 
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the radial fragments in their normal aligmnenfc, In' traction applied 
with the arm in an appropriate position of rotation. The .tilnar 
fragments will then usuallj’ be found to lie in good position. 

Trnclion is applied in the line of the forearm by an assistant 
who holds the thumb in one hand, and the first two or three fingers 
in the other. Counter-traction is provided by a sling which is 
passed round the tipper arm al>ovc the elbow and is tied to the 
top of the bed, or to a hook in the wall (Fig. 112 A). It is essential 
that the traction should be kept up for sct'cral minutes-, in order 
that over-riding of the fragments may be overcome. If the patient’s 
fingers are slippery, they may be painted with mastisol or covered 
with adhesive strapping. 

The panlion of the arm will <lcpend upon the site of fracture, 
as in all cases the lower fragment must be brought into line with the 
less controllable upper one. 

In fraclwes of the tipper third of the radius, the forearm should 
be held iu full supination, as the upper fragment will lie in this position 
(Fig. 110). 

In fractures of the middle third, the mid-position is adopted 
(Fig. 111). 

In fractures of the loirer third, there is a special tendency for the 
lower fragment of the radius to be displaced towards the ulna. This 
may be due to the pull of the pronator quadratus muscle, or, as 
Rtihler s\iggests, it may be caused 
by the action of the abductor 
pollicis longus, and c.vtcusor pollicls 
brevis. With the hand in the pro- 
natod position, which is customary 
after surh fractures, these muscles 
arc stretched roinul the Lateral side 
of the lower radial fragment, aiul 
tend to press it towards the ulna 
(Fig. 113). It is stiggested therefore 
that the position of full supination 
should he employed for the reduc- 
tion of this deformity. In addition, 
strong traction is applied — especially 
to the thumb. 

Local anaesthesia may be used 
for the reduction ; 10 to 20 c.c. 
of 2 per cent, iiovocainc are inicctcd *'* — iteduetion irnpoMibJo omm to in- 

, . .1 ^ . tcrijcwjtjon ol muscle. 

between the fragments. Radiographs 

should be taken immediately after reduction, and it Is an additional 
advantage if the manipulations can l>e carried out under screen 
examination. 

In the majority of cases of fracture of the radius and ulna, no 
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Figcre 113 

A. — Fracture of lower tluril of radius, 

witU typical displacement. 

B. — Displacement reduced by full supin* 

Dtion of tiaiid. 
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great difficulty is experienced in correcting the over-riding and 
rotational deformity, if traction is applied with the forearm in the 
appropriate position. In some cases, however, the displacement 
of a fragment towards the interosseous space 
defies all efforts at manipulative reduction ; 
this may be due to the inter-position of muscle 
between the fractured surfaces (Fig. 113 C). In 
view of the disability which will result if cross- 
union IS allowed to occur, open operation should 
be undertaken. 

ImmobiIi 2 ation. — IMiile the traction is main- 
tninetl, a dorsal plaster slab is applied extend- 
ing from the middle of the upper arm to the 
kmickfes (Fig. 112 B). The part covering the 
forearm is at once converted into a complete 
circular cast, Avluch may be padded over the 
flexor aspect. The traction must be continued 
until the plaster has set, after which the 
sling is rcmoveil and the circular cast is 
extended up on to tJic upper arm, the dhow 
being well paddetl anteriorly. The plaster 
includes the hand, but the fingers should be 
left uith a complete range of movement. 
While the cast is drying, it should be flattened 
antoro-i>ostcri- 
orlj’ over the 
forearm. It 
will then have 
an oval rather 
than a round 
shape, so that 
the bones mil not be jiresscd towards 
one another. The cast should also 
be moulded to restore the normal 
anterior concavity of the forearm 
bones. For fractures in the lower 
third, a U-shaped cast may be em- 
ployed (Fig. 114). This lies on the 
flexor and extensor aspects of the 
forearm, passing behind the elbow . It 
allows slight movement of the elbow 
joint, but adequately prevents move- 
ments of pronation and supination. 

After - treatment. — A careful 
watch must be kept on the circulation, and at the first sign of obstruc- 
tion, the cast should be split. It is a wise precaution, however, to do 
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Method ol siureniUng tlie arm after 
the applicatinn of a complete plaster 
cast. Tlio coat is split by cutting it 
■wlule It 18 wet oier 8 stnp of felt, 
which IS shown. Note the support 
givcntotliahandby a band of plaster 
passing round the palm. 
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this as routine (Fig. 131), and, where possible, to suspend it for the 
first 48 hours (Fig. 115). 

Movements of the fingers are carried out from the outset, and 
these should be of a purposeful character {seep, 114), Shoulder exer- 
cises are also advisable, particularly in old people. 

The cast should be retained for at least 6 to 8 weeks, and a much 
longer period of immobilization may be required, as delayed union is 
not uncommon. It must ?iot be removed before there is radiological 
evidence of union, and must not be cut down to below the elbow. In such 
fractures, “ a short forearm plaster is more dangerous than no plaster 
at al! ” (Watson Jones), as rotation strains at the fracture are actually 
increased. These strains give rise to absorjjtion of callus, and non- 
union may result. 

FRACTURE OF THE SHAFT OP THE RADIUS 

In simple fractures of the radius, over-riding of the fragments 
will not occur, but rotational deformity and some displacement of 
the lower fragment towards the ulna may be present (Fig. 118). The 
treatment is on similar lines to that described for fractures of both 
bones. 

Fracture of radius with dislocation of ulna.— A fracture of the 
lower third of the radius may be accompanied by a dislocation of 
the radio-ulnar joint, the head of the ulna being displaced medially. 
This complication is always suspcctc<l if the lower radial fragment 
shows any marked displacement towards the \jlna, and partictilarly 
if over-riding is present. 

The deformity is reduced by the application of strong traction to 
the thumb in the manner already described for fractures of both 
bones (Fig. 112). As the normal support of the ulna is lost, there 
is a groat tendency to rc-displaccmcnt, with deviation of the hand 
towards the radial side. The mist should therefore be immobilized 
Avith the hand in full ulnar deviation. If <UspIacemcnt recurs, con- 
tinuous traction should be npp!le<l to the thumb, as in the treatment 
of Bennett's fracture (sec p. 120 ). 

FRACTURE OF THE SHAFT OF THE ULNA 

Fracture of the shaft of the ulna alone is usually due to a direct 
blow on the arm, and deformity is often slight or absent. Treatment 
consists in the application of a plaster splint or circular cast, icfitck 
includes the elbow, and whiclrmust not be removed till union is firm. 
Fractures of the shaft of the ulna, particularly at the junction of the 
middle and ioAver tiiirds, have long been regarded as being prone to 
non-union, hut it is non* recognized that this is always due to in- 
adequate immobilization (r.g; in a splint or cast which docs not include 
the cUkhv), or to immobilization for too short a period. 
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Fracture of ulna with dislocation of radius, — Tliis injury usually 
results from a direct blow on the back of the forearm, uhich fractures 
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Fracture of upper tliml nf aliaft of ultu. with foro'aril dHlc«ation of liPA'l of niitiu4 
Arrowa «liow direction of fracltinnst force. ICoto milrtUatiim of ulnnr border of 
foreamv— a Sign wluoh, however, is often rnastkcd by •welling RBdiofrrapbe— before 
and after reduirtion. 
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if displaccmejit is present. An effective method of reduction is shoT<-n 
in Fig, 1 18. If this is unsuccessful, strong traction must be applied to 
the forearm (Fig. 112), and, while the traction is maintained, anattempt 
is made to push the head of the radius backwards into position. 

Immobilization is secured by means of a dorsal plaster splint. 
To jjrcvcnt recurrence of the dislocation, the elbow is flexed to a 
fairly acute angle, but, in the presence of much swelling, care must 
be taken to ensure that the circulation is not impeded. As with other 
fractures of the forearm bones, the immobilization must be continued 
till union is firm. 

“GREENSTICK” FRACTURES 

“ Creenstiek ” or incomplete fractures of the forearm occur in 
young ciiildren, while the bones arestill soft and bendable. Both hones 



Fiockk 119 

'* Orocniitirl; ” fracture of tlie forearm. Note liow the doformily is forcibly 
ovw-cortoeled. 


arc usually affected ; in one the fracture may be complete. Displace- 
ment of the fragments is usually slight or absent, btit in typical cases 
obvious angulation is present (Fig. 119 A). 
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Treatment. — Reduction must be carefully carried out. As a rule, 
it is not suiTicient merely to straighten the forearm, as the bone on the 
concavity of the bend has been compressed, and the angulation tends 
to recur immediately. It is essential that the deformity should be 
oi'tr-corrected, and the forearm is bent until such ovcr-corrcction is 
obs'ious (Fig. 110 B). For this, a surprising amount of force may be 
required, but sudden jerking movements arc to be avoided. A sharp 
crack is sometimes elicited, and indicates that the partial fracture has 
been rendered complete. This occurs in about half the cases, and is 
regarded by some surgeons as an essential part of the reduction. The 
fracture remains sub'periostcnl, so that no displacement should result. 

Subsequent immobilization is secured by a dorsal plaster splint. 
This is usually made to extend from tlic knuckles to the middle of the 
upper arm, the elbow being flexed to a right angle. The splint is 
worn for three ^>€01^. In cases where little mobility is present after 
reduction, it will stiflice if the splint covers the hand and forearm 
alone. 
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INJURIES ABOUT THE WRIST 
COLLES»S FRACTimE 

A COLLES’S fracture occurs at the lower end of the radius, 
about |-jnch above the articular surface. The fracture is 
usually more or less transverse : normally it does not involve 
the articular surface, but sometimes secondary fracture lines may 
spread into the joint, and give rise to extcnsiv’c comminution of the 
lower fragment. The styloid process of the ulna may also be tom 
of!, A varying degree of impaction is usually present. 

In a tj'pical case, four displacements can be described, all of 
which may be well shown by the radiographs. In the antero-posterior 
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Coltes’fl fracture with typical deformity. 


view, the lower radial fragment is seen to be displaced radially and 
rotated radially, and, in the lateral \'iew, it is displaced dorsally and 
rotated dorsally (Fig. 121). Of these displacements, the dorsal rotation 
or tilting is the roost characteristic, and may be the only deformity 
found ; it is easily missed in radiographs, as, owing to the impaction 
commonly present, there may Iw little obvious change in the outline 
of tltc bone. In deciding whether tilting has occurred, special 
attention should be paid to the plane of the lower articular surface 
of the radius, as seen in a lateral radiograph (Fig. 122). In the normal 
bone, this is not perpendicular to the axis of the shaft, but inclines 
at about 20 degrees towards the palmar side, i.c. it faces roughly in 
the direction of the metacarpal bone of the thumb. If this normal 
inclination is not present, backward tilting has occurred and its 
correction must be undcrt.akcn. 
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I’lCfBn 131 
CuJfc «■« fracture. 

A and 11 — Before retUietion C «n«l D.— -After roditetion. 
Koto the four tlwplaeementu Aeeerilwil m the te^t. 
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A — Lateral roJiograph of CoHes's fracture (A-P view ehcroed no Owplftcement ) 
Note tlie dorsal tiltins of the lower frajnncnt. and that this inay be missed, unles-s 
attention is paid to tlie plane of the articular eurface. 

B — .\fter reduction Tiie normal melmatiDn of the articular surface tins been restored. 
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Reduction. — It is most important tjiat any tlisplnccmcnt Iiowever 
sliglit should be reduced. Backward tilting, if uncorrcctcd, gives rise 
to permanent weakness of the %\Tist joint. Radial deviation, w'hich 
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Fir«»t stae* in (li«v reduction of a CoIIea’s 
fracture. r>iiim()ac{ion of tiro nulial 
fwgrment l».v appjnne traetjon in the 
hne of existing iMotnnty. 

may at Hrst appear to be insignificant, and which nmy be masked by 
stvclllng, >vill later give rise to unsightly deformity. 

An anaesthetic is always essential to satisfactory reduction. 
General annesthesia is to be preferred, but, where facilities for snch 
arc not available, the injection of 10 to lo c.c. of 2 per cent, novoeaine 
into the fracture iiaematoma will be 
found to give a satisfactory anaesthesia. 

The fracture should first lie disim- 
jiaclcd by apjilying strong traction to 
the liand in the axis in which it lies, i.e. 
while tile existing dorsal tilting of the 
radial fragment is maintained (Fig. 123). 

■When the fragment has been completely 
freed in this way, it can he moved with- 
out diffieulty over the fracturc<l end of 
the radial shaft. The dorsal (Usplaceincat 
is reduced by direct prcss\ire between the 
two thenar eminences (Fig. 124 A). The 
lower fnigment is pressed palmar-wards 
and into pronation, while pressure on the 
xipper fragment is exerted in the opposite direction. The radial (Us~ 
placcntent is corrected hy pressing the lower fragment very .strongly 
tow.ards the ulna (Fig. 121 B). As part of the first manipulation the 
WTist is strongly palnmr-flexcd, and as part of the second the hand is 
pressc<l into ulnar deviation. 

These two manipulations may be combined by the manoeuvre 
shown in Fig. 123, in which the suigcon places the forearm with its 
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Itcduciion of dwpl.'icoineat in a 
Collins’s frActure. (.Vee texl.) 
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Aitema(ira metliod of reducing a Cnllce's fracture. Tiie radiat fragment is 
prcMod first tuwariU llio ulna, and then Into pronation. 

palmar-wflrds and into pronation. Both dorsal and radial displace^ 
mcnts are thus corrected. 

If much co/HHifV/Mftd/i of the loicer fragment it ptesent, strong 
traction should be applied to the hand — and especially to the thumb — 
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Carr’s splint applied for Collcs’a fracture. The arrangement of the pads 
prevents dortal displacement, but lateral movements of the vrnst are not 
ade<]uatel}' controlled, and ludia) displacement may recur. 

during the moulding of the fragments (Fig. 127). The traction must 
be maintained while plaster is being applied, and until setting has 
occurred. 

Splints. — Sfany different types of splint have been employetl, 
ranging from plain pieces of wood to splints which are moulded to 
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fit the contours of the wist and hand. It must now be stated that 
these have little -or no place in the modem treatment of Colles’s 
fracture. As compared with a plaster cast, a splint is both ineffective 
and cumbersome ; it provides little control of the hand in regard to 
lateral movement, so that its use involves a risk of recurrent radial 
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FiOTTitra 137 akd 138 

Mc-UichI of obtAuunK trection in CoJIm'b fracture wUJi commitwition of lower • 
fmpnent. A iloisnl plAster slab i» applicrl to the forearm wliDo traction is 
maintained, ^oto the band of plaster carried roxmd the palm. 

deviation. In addition, a splint prevents active use of the hand and 
fingers during treatment {seep. 114). Tiie use of splints is now advised 
only as a temporary measure, where plaster of Paris is not available. 
Carr’s splint, and the method of its application, are shown in Fig. 120. 

Plaster fixation. — A well-fitting plaster has very definite advan- 
tages over any other form of splint. The immobilir^ition provided is 
much more effective, ns the plaster can be carefully moulded to 
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maintain the position of the fragments, and in addition the fingers 
are left with a full range of movement. 

PosUion of Pie imaijoinL — The wrist joint should be immobilized 
in slight palmar-Jlexion, and xvith the hand in nlnar deviation. A 
satisfactory degree of palmar-flexion Is obtained if the dorsal surfaces 
of the hand and forearm arc placed in a straight line. The reduction 
is more ccrtainl}' maintainwl with a greater degree of palmar-flexion 
(Cotton-l,odcr), but fixation in this position prevents active use of 
the hand and fingers, and, if it is maintained for more than a few 
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riiwipr splint for n Collos'# fmctuiv. It should lie secured to the forearru nntl 
rwt hy A Itsnrinae, vlncli (for llio saUe of clesmess) i? not shown. Koto 
timt tile plnstcr co>ers tlio radial side of tli« wrist joint and the Rrat meta- 
carpol bone. The narrow hand of plaster eroding tlio pnlm must not inter- 
fero willi closure of the Gst. ($rc Fij. 130 ] 

days, permanent stiffness is very liable to result. Dorsi-flcxion must 
always be avoided, as it predisposes to a recurrence of the dorsal tilting 
of the lower fragment. 

Tlfe idaster which cAten/Js from beton' the eibote to the knuckle*, 
should cover the first metacarpal bone and the tubercle of the sea* 
plioul, in ortlcr to maintain the position of ulnar deviation. If this 
precaution is neglected, radial displacement is liable to recur. Either 
a plaster slab or a complete circular cast may be used. 

A plaster slab (Fig. 129) is conveniently made from two G-inch 
bandages. It is placed over the dorsum of the hand and forearm, 
but should cover the radial side of the wrist joint and the shaft of 
the first metacarpal bone. iVhile It is still wet. the plaster slab is 
trimmed with scissors, so that its end follows the line of the meta- 
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carpal heads. The last two feet of plaster bandage should be reserved 
for the purpose of making three or four turns round the hand. ^Vhere 
the turns cross the palm, they are squeezed together to form a more 
or loss rounded “ rope.” This must lie proximal lo the palmar creases, 
80 that finger moxemenis arc unrestricted, and the hand can be closed to 
form a fist. To ensure such freedom of movement, tiic plaster in the 
palm sliould be moulded, as soon as it has been applied, by full 
ilexion of the rnetacarpo-phalangeal joints (Fig. ISO A and B). Tlie 



Fiotmc 130 

Tiio moulding ut a plaster cast for CoUes’a fracture. 

A.— If tho plaster hanilnges encircling the hand aro left in this position, closure of the 
fist H prevented. 

K. — Wliilo t he plaster in tlio potm is alill soft, it should be moulded bj full flexion of the 
nietncari’O'r'balarigeal jrimts. 

C -“Jlouhljnjr around the wrist, ti> prevent ro-di8ploccment. Tho radial fragment and 
VQrjuw arc pressed forw arils and medially. Slight palmar-floxion and mcMlerate 
iii/israeytsln//} itm obliiiiwL T}fe prepare is kept ap until t}io eait has ksnlenefl. 

plaster is secured to the forearm with a wet gauze bandage. While 
setting is taking place, it simuld be mottlded carefully around the 
wrist region. The radial fragment and carjius are pressed forwards 
and mctUally (Fig. 130 C), and the pressure is maintained until 
hardening of the cast has oocmrcfl. 

Immobilization by a plaster slab involves no risk of interference 
with tlic circulation, for the gauze bandage can be loosened at the 
first sign of constriction. For this reason it is preferable to a circular 
cast during the first few days after rethiction. It is less durable 
however, and, in the later stages of treatment when the patient is 
exported to parry out inseful work, it may give inadequate protection. 
.'/ ciicidar cast. — The plaster slab applied after reduction may 
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be converted into or replaced by a circular cast, at any time after 
the first few days, ^vhen swelling has subsided. As before, care must 
be taken that any plaster In the palm of the hand does not interfere 
with finger movements (Fig. 130). A circular cast may be applied 
from the outset ; this is indicated where there is extensive commin- 
ution of the radial fragment. In such cases considerable swelling 
may be present, so that a careful watch must be kept on the circula- 
tion. A padded plaster should not be applied ; a moderate amount 
of padding is no safeguard against constriction, and, if there is 
sufficient padding to allow for swelling, fhe immobilization will be 
inadequate. It is much better to use an unpadded cast, and to split 
it in the manner shown m Fig. 131. A split cast of this tjqie fits 
closely, but will give considerably in the presence of swelling. Alter- 
natively, it can easily he prized open by a nurse. The precaution of 
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I'lvter cMt for a Cotlr^'s fmeture U’lion Applied iintnedmtely After 
reduction, the cMtehould bo AphlMsiiaim A strip of felt or rolled up lint is 
laid along the hmb before plaster is appLorl, and the cast, nhilo it is still 
wot, IS easily out tlirongli in this line. 

splitting the plaster cast may in many cases be unnecessary, but it 
does not interfere with the immobilization, and, like Moynihan’s 
“ hypnotic sutures,” it enables the operator to sleep more peacefully. 

The position of the fragments should be cheeked by radiograpiiie 
examination, as soon as the plaster has been applied. In deciding 
whether reduction is complete, special attention must again be paid 
to the plane of the lower articular surface of the radius, as seen in a 
fateraf radiograph (FTg. 122). If the normal meffnation is not restored, 
a further attempt at reduction should be made. 

Aftet'-treatiuent. — -Witli the tj*pc of plaster fixation described, 
the fingers can be moved throughout the normal range, and, by full 
flexion of the metacarpo-phalangeal joints, the hand can be closed 
to form a fist. This should be demonstrated to the patient, who is 
instructed that ucithoxil delay he must exercise his fingers to the 
fullest extent. As soon as he is able, he should use his hand for 
all possible purposes — using a knife and fork, lifting a cup or glass, 
writing, etc. For female patients, knitting is an ideal exercise. 
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Bohler has pointed out that joint stiffness after fracture is rarely 
due to causes wthin the joint, but rather to disuse atrophy of the 
muscles acting on the joint, and to adhesions uithin their sheaths. 
Finger mwanenis can do much more than preserve the mobility of the 
fingers, for, if they arc purposeful and co-ordinated, they are accom- 
panied by contraction of the synergist muscles acting on the ^vrist 
joint. If such activity can be maintained during the immobiKza- 
tion of the joint, subsequent stiffness will be minimized. For this, 
horxeier, it is essential that the movements shoidd be purposeful — mere 
aimless Uciddling of the fingers is useless! 

After a week or ten days, fresh radiographs should be taken to 
ensure that redisplaeement has not occurred. If the initial plaster 
cast has become loose, it s}>ould be renewed. 

Sfovements of pronation and supination will be recovered gradually 
after the first week, when the patient will find himself able to turn 
door handles, etc. 

The plaster slab is retained for four to five weeks. If the patient 
lias obeyed instnictions to use the hand, no stiffness should result, 
and massage will usually be unnecessary. 

A sling should be worn for the first week, but this is merely to 
prevent gravitational oedema, which would occur if tlje hand were 
allowed to hang by the side ; it is only employed in the intervals 
when the hand is not being used. 

FRACTUBE OF THE SCAPHOID (NAVICULAR) 

The scaphoid is most frequently fractured in its narrow central 
part. The fracture may be no more than the slightest crack in the 
cancellous bone, and is very liable to be missed on radiographic 
examination unless films arc taken in three planes. An oblique view 
of the carpus will frequently show up a fracture which cannot be 
demonstrated in antero-posterior and lateral views. Furthermore, a 
small crack may be quite undetectable in radiographs taken within 
a few days of the injurv' ; it may only become apparent when local 
decalcification has occurred, ns the result of shearing strains due to 
movements of the mist joint. It is advised therefore that, where 
the clinical diagnosis of a scaphoid fracture is not supported by the 
radiographs, the examination should be repeated after an interval of 
two to three weeks. 

The importance of what may seem to be a trivial injury lies in 
the fact that, if the wrist is not immobilized, progressive decalcification 
takes place, with tlie formation of a cystic-like gap between the 
fragments. In untreated cases considerable disability results from 
weakened grip and from constant aching pain in the vsiist. 

Immobilization. — The treatment ransists in complete immobiliza- 
tion of the wrist joint in a position of moderate dorsifexion. Not 
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only must the immobilization be absolute — it must be prolonged. 
The blood supply of the fragments is poor, and union is always slow. 
Either a plaster east, or a specially made splint may be employed. 

Plaster fixation. — A closely-fitting impadded plaster cast should 
be applied, extending from the laitickics to the upper third of the 
forearm. It should cover the palm of the hand (Fig. 132), but care 



Ftoone 13^ 

rioiter cut ad\'we<t t«r treatmmt o( fnicCiireil tcapboid. 


should be taken that it docs not extend beyond the transverse creases, 
and so does not interfere with full flexion of the fingers at the metn- 
carpo-phalangenl joints (Fig. ISO A and B). Some surgeons advise 
that the cast should be moulded around the metacarpal bone of the 
thumb, but tliis is probably unnecessary if tlic plaster encircles the 
hand in the manner shown. It K at the wrist joint that immobiliza- 
tion is so essential, and the type of cast describe<l effectively prevents 
all movements of this joint. 

T])e patient can usually return to light work while ^vearing tljc 
plaster cast. He should be insirueled that he must have it reneiccd 
icithont delay, should it crack or become soft. Such instructions are 
of the greatest importance. All too frequently, a patient returns 
Wearing a plaster cast, which, for several days or even for a week or 
two, has been completely useless. If movement is allowed before 
union is firm, absorption of callus will result, and many weeks of 
immobilization may be svasted. 

Special splint. — ^To avoid certain disadvantages of ])laster fixation 
(p. 118), a special splint has been devised. This consists of a frame- 
work to which is attached an adjustable band for encircling the hand. 
The framesvork, which is made of light metal, is applied to the dorsum 
of the forearm and hand. It is incorporated in a plaster cast, which 
extends only as far as the level of the wrist joint. The encircling band 
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Special splint for the trenlmout of scaplioiJ fractures. 

O1«d‘tottheauUi0Tb]i Dokh Eroi, Ud , Leiiihyn.i 
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Application of scnpiioul splint. 

Tiio framework of the splint U simpedtofit llio plaster cast, and so that it lies 
comfortably ami PM'nly against the i^k of the hand in the rei^uired position 
ot dorsi flexi'/n. Jt iii then iiteorporstcrl in tlie east. Tho almninium Imnd 
lies I'roainwl to the palmar trtaara, so Ibst movements of th" fingers are 
iinmctrictet!. 
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is nmde of soft nhiminiunj, and is easily moiiidcd round tjie Ijand by 
digital pressure. It is adjustable by means of a bolt, ^vhich can be 
turned uith a small coin. 

The standard splint, ns supplied by the manufacturers.^ is 
designed so that the circumference of the band can be varied between 
8 inches and inches, t.f. it will fit the hand of most adult male 
patients. (Otlier sizes require to be specially ordered.) The frame- 
work is shajjcd to hold the hand in moderate dorsi-flexion, but, being 
of soft metal, it can be bent easily with a spanner to suit individual 
requirements. 

The splint, together with the method of application, is shown in 
Figs. 133 and 13-1. light jdastcr cast, composed of one -l-inch 
bandage, is first applied extending down to the level of the wrist 
joint. The framework of the splint is i>ent so that it lies cam/ar/frfi^^ 
and evenly against the skin of the back of the Imnd in the required 
position of dorsi-flexion, and it should also be shaped so that it lies 
closely against the surface of the plaster cast (Fig. 134). It is then 
incorporated in the cast with a second plaster bandage. Finally, 
the aluminivun band is mouldc<l by digital compression to the contour 
of the hand, and is tightened by means of the bolt. With careful 
attention to the moulding of the splint, and with the patient’s co- 
operation in indicating areas of pressure, absolute fixation of the 
wrist joint is obtained, without any discomfort being felt. The band 
lies proximal to the transverse creases of the palm, so that flexion of 
the fingers is unrestricted. The patient is instructed that the band 
should be kept as tight as can be comfortably borne. The size of the 
liand may vary considerably with the temperature of the surroundings, 
and adjustments should be made accordingly. 

It is claimed that this splint has certain advantages over a plaster 
cast. Even when every care is exercised, the effective life of a wrist 
plaster does not usually e.\'cee<l six weeks ; it is likely to be much 
shorter if active work is carried out with the hand, or if the plaster 
becomes moist from sweating of the palm or as the result of careless 
washing of the fingers. If, as is frequently the case, the period of 
immobilization required extends into several months, a succession of 
plaster casts must necessarily be applied. Before a defective cast con 
be renewed, some movement at the svrist joint is usually inevitable, 
and there is likely to be a consequent retrogression in the healing 
process. The splint on the other hand lasts indefinitely, and the 
plaster cast which secures it to the forcamr should not require renewal 
for several montlis. With the co-operation of the patient in adjustuig 
the splint to suit the variations in size of the hand caused by tempera- 
ture changes, more complete immobilization is obtained. 4Vhen 
carefully applied, the splint is no more uncomfortable than a plaster 
cast ; it interferes less w ith active use of the hand, and the fact that 

* JUtstra. Down Bro»., London. 
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the plaster does not extend below the wist allows the si-liole liand 
to be washed. The framework of the splint does not interfere with 
X*ray examination of the fracture. 

Duration of treatment. — Six to eight weeks is given as the minimum 
period during which complete immobilization must be maintained, 
but no movement must be allowed until there is radiological evidence 
of union. X-ray examination should be carried out at monthly 
intcrs'als. If the plaster cast is firm and tight-fitting, it should not 
he removed for the purpose of examination, as radiographs taken 
through the plaster may show conclusively that union is not com- 
plete. Such radiographs, however, cannot be accepted as evidence 
of vnion, and the examination should therefore be repeated after 
removal of the cast. If union is then shown to be incomplete, further 
fixation must immediately be carried out. No time limit can be given 
for the duration of treatment, hut union should not be despaired of 
until nine months or a year liavc elapsed — and then only if the 
fixation has been absolute. 

As a test of wre, a further X-my examination should he made 
three weeks after removal of the cast. If union has been incomplete, 
absorption of the new bone occurs, and the fracture line again becomes 
apparent. 

Cases with non'tinion . — The diagnosis of “ non-union " in scaphoid 
fractures is a matter of controversy. Many such fractures will heal 
If the immobilization is sufficiently prolonged. Established non- 
union is indicated by the occurrence of sclerosis in the bone adjacent 
to the fracture. In such cases, multiple drilling of the fragments or 
the insertion of a bone graft is advised. Both methods of treatment 
act b}' opening up vascular channels in the sclerosed bone j the graft 
secures complete fixation and hastens bony union. 
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INJUMES OF THE HAND AND FINGERS 

FRACTURES OF THE FIRST METACARPAL 

B ENNETT’S fracture. — This is an ol>!ique fracture of the base 
of the Ist metacarpal, .and involves the articular surface 
of the hone at the carpo-inetacarp.al joint. The proximal 
fragment, consisting of the mctlial part of the base of tlic meta- 
carpal, remains in its normal position, but the distal fragment, 
or shall of the bone, is displaced proximally, 
backwanls and laterally in tlie region of the 
“ anatomical smiff-box ” (Fig, 135), Owing 
to the fact that the most important move- 
ments of adduction and opposition of the 
thumb occur at this joint, accurate restora- 
tion of the fragments is of especial import- 
ance. In untreated cases, severe nrtliritic 
changes may occur, and considerable dis- 
ability wdl then 
result. 

liedttciion . — 

Traction is ap- 
plied to the 
thumb in the 
])Osition of ab- 
duction and 
slight opposi- 
tion, i.t’. the thumb js bold as for 
gripping a tumbler. At the same time, 
the shaft of the metacarpal is prcssetl 
forwards and medially into position 
(Fig. 13G). Local anaesthesia is most 
effective : a few c.c. of 2 per cent, novo- 
calne arc injected around the frnctiiTe. 

Immobilization . — A plaster cast is 
applied to the wrist and hand. It ex- 
tends as far ns the metacarpo-phalangeal 
joint of the thumb, and is carefully 
moulded round the metacarpal bone, 
while traction is maintained in the 
position described. Duringdryingof the plaster, the base of the meta- 
carpal is pressed well medially into the joint. The cast must not 
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Reduction of a Bennett's f racluro. 



ni^pfAcoment of tfio frsg. 
ments m a Bennett's frrte. 
tiiro Tlio nrroM’s indiente 
tlii' inailipniation required 
for reduction. 
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extend beyond the palmar creases, in order that the fingers may be 
freely movable, and full flexion of the metacarpo-phalangeal joint of 
the thumb should be allowed (Fig. 138). 

Coniinuotis traction may be employed as routine, or it may be 
reserved for cases where the displacement tends to rccxir after the 
application of plaster. It is best carried out by transfixion of 
the pulp with a silkworm gvit suture, which is held in a small stirrup 
(Fig. 140). A loop of thick wire, bent to re.semble the end of a 
Thomas’s splint, is incorporated in the plaster cast, and continuous 
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l'Jn«l errant for Tfcnnett’sfmptuf*. TfarlroUM maiiitnincfi dorjof* U'jBpfJioa* 
lion. (Tiio patient ran m if tlio manifKilatinn ia rarneil out under 
JoraJ annp*iiii'aia } Thf pJa-ver i» rBn*fMlJ.V’ n>t>wld«l round Ojo nJjoJe nieta- 
torpnl bone, tJio base of TCliieli is pressotl well into the joint. Tlie fingers are 
left with a f«ll range of mo\ement. 

traction is carried out Ijy moans of stretched rubber tubing (Fig. 139). 
Traction by this method is quite painless, and gives rise to no ill 
aflcr-c/fccts. Alternatively, skin traction may be employed; adhesive 
strapping tends to slip, and methods depending on the use of Sinclair’s 
glue or collodion are more salisfactorj’. 

The fracture sliould be rc-X-rayctl after the plaster has dried. If 
there is the slightest tendency to rc-dispIacement, continuous traction 
should at once be applied. Tlie examination should again be repeated 
in two or three days’ thne, .as the necessity for traction may then be 
apparent, or tiic traction alrcadv applied nmv require to be increased. 
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The plaster cast is retained for fi%'e weeks, but traction may be dis- 
continued two Aveeks earlier. Active movements of the other fingers 
must be carried out during treatment. 

Other fractures of 1st metacarpal. Fracture of the base, not involving 
the joint . — The first metacarjwil is frequently fractured at the junction 



Continuous tmctlon oppUeJ to tliucnb. Tho pulp of the thumb is traneflxed 
(Fig. NO), and traction i^ carried out bymeana of stretched rubber tubing 
attached to a nire loop locorporatcii m the plaster. 

of the base and the shaft. The fracture is usually transverse, and, 
unlike Bennett’s fracture, it does not involve the carpo-mctncarpal 
joint 5 it is often impacted with angtilation pointing laterally and 
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Stirrup for finger traction. 
Tliepulp oftlKjfingeris trans- 
fixed fay ft silk worm gut aul uro 
which IS pa<!8ed Ihrougli tfie 
four holes in the stirrup. 
(MaJt/orllunulAorbi/Doim Erot ) 



Fracture of the base of tlie 
1st metacarpal, with typicol 
tteformity. Arrows indicate 
method of reduction Strong 
pressure may be required to 
correct the angulation. 


slightly backwards (Fig. 141). Reduction is effected by strong 
pressure at the site of angulation, while traction is applied to the 
thumb. Sometimes the impaction is so firm that it c-innot be undone 
in this way. In such cases one or two sharp taps with a hammer over 
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the site of angulation will be found to bo most effective (Fig. 1-1-2). 
A carefully moulded plaster cast is applied, as for Bennett’s fracture, 
and is worn for three to four weeks. Continuous traction is not 
required. 

J^'racinres of ihe shajl of the Isf meiacarpnl are uncommon. Tlicy 
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Imp&ctwl fwetureof theh/weof Ihe 1st metnearpaJ. TJ»e impaction is anclone 
by UI 1 Q or (wo sharp topa with a hammer os«r( he site o{ angulation. 


are treated on the same lines ns for Bennett’.s fracture. Continuous 
traction may be necessary to prevent re*displaccmcnt. 


FRACTURES OP THE 2nd TO 6lh METACARPALS 

Fractures of the shaft. — These may be either transverse or oblique, 
Tlie distal fragment is usually displaced by the action of the lumbrical 
and interosseous muscles, 40 tliat an angle pointing towards the 
dorsum is formed (Fig. 143), In oblique fractures, n varying degree 
of over-riding is present, and results in a corresponding loss in 
prominence of the affected knuckles. 

The old method of treatment by means of a “ closcd-fist bandage ” 
has nothing to commend it, as the existing angulation is likely to be 
increased, and no attempt is made to correct any shortening which 
may be present. Furthermore, all the fingers are needlessly im- 
mobilized. 

Jn ihe nhsence of shortening, a plaster cast should be applied, 
extending to the knuckles. It is moulded against the frrictured 
metacarpal, so that angulation is corrected (Figs. 143 and 3 ft). A 
band of plaster should be carried round the palm to complete the 
immobilization, but it should allow full flexion of the fingers. 

If oirr-rirfiiig is present, continuous traction should be employed. 
This can be carried out towards a loop of thick wire incorporated 
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iti the plaster cast. Skin traction is usually effective (Fig. 145), 
but the method of transfixion of the pulp may be preferred (Fig. 140). 
The affected fingers should be in a slightly flexed position ; this 
enables the other fingers to be exercised almost to their fullest extent. 



Typical disiilaecuvcnt pro«luc«l in fratture of 
tliodhaftofamctacarpnl Hoduction wobtaincd 
by apLuterenat mniiliWirloaotytothodoniirn 
ot tlio band (Fij;. 144). 



FiaVHE 144 


Traction of the fingers in full flexion is advised by Bohlcr. but in 
this position, unless the plaster is very carefully moulded, the 
angulation of the fractured nietacarpals is liable to be increased. 

Immobilization of the fingers In full extension is never permissible, 
because the capsule and lateral ligaments of the metacarpo*phalangeal 



FiauBC 145 


jfl Jlu» foeat of Jrartureri /nrlitmrpitU Jl Js 
obtamoi! by a linger cot nulde of " Nfn^opbitt," or by tapes "itli 

Smclnir'e glu" A loop of thick wire is incorfiorateil in the pla'^lcr. and to 
this til" fingers ftre pulled 1>y means of strotclied rubber tubmir. They are in 
a shghtly flexed position. 


joints, which are normally lax in tins position, still become con- 
tracted, and troublesome stiffness of the fingers in extension is likely 
to result. In addition, full flexion of the uninjured fingers will be 
impossible. 

The plaster is retained for 3 to 4 sveeks, but traction may be 
discontinued as soon as callus has formed. Acthc movements of 
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all the fingers are encouragetl throughout the treatment, and are the 
best safeguard against subsequent stiffness. 

Fractures of the neck of a metacarpal. — ^The head of the metacarpal 
is usually tilted towards the palm (Fig. I-IO), so that angulation 



Fiotme UQ 

Fracture of tho neck of a rootacarpal, with cimracteristic deformity. 
T }]0 metliod of rodiiclion w ioflicated. 


pointing backwards is produced. Some degree of impaction is often 
present. The 5th metacarpal is most 
commonly affected. 

liefhtclmi . — The deformity cannot 
be reduced by hyper-extension of the 
finger at the nietacarpo-phalangeal 
joint. The finger must be flexed to a 
right angle, and then pushed strongly 
backwards, while counter-pressure is 
exerted against the shaft of the meta- 
carpal (Fig. 14Q). Local anaesthesia 
is excellent for this manipulation t a 
few c.c. of 2 per cent, uovocainc arc 
injected around the fracture, 

Immohitizaiion . — The most satis- 
factory way of maintaining correct 
alignment is to apply a plaster cast 
which includes the affected finger, 
and holds it flexed into the palm 
(Fig. 147). While the cast is drying, 
the finger is pressed Inickwanls, so 
that the corrected position is main- 
t.ained. Flexion of the adjacent finger 
is only slightly limited, and move- 
ment of the other fingers Is quite 
unrestricted. Three ^Yccks’ immobil- 
ir-ition K advised. 



Ytaxms 147 


I*lftater cast for fraoturo of tlie neefc 
of tho Gth nielncarpal. It imlu<lcs 
the fincer, and liolJs it (lexod into 
tho palm. To maintain thi? corrected 
position (Fig. 140). tho cast, whilo 
etill moist, ia monldcd by pn>«siire in 
the tlimctions indieateil. Tix* 1st 
intt-r-plialangcal joint is protcctcil 


DISLOCATION OF THE THUMB 

Dislocation of the tliumb occurs most commonly at the metae.arpo- 
phalangeal joint. As a rule it is caused by forcible dorsi-flexion, the 
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base of the phalanx being displaced on to the dorsum of the head 
of the metacarpal. Its importance lies in the fact that much dilh- 
culty is often experienced in effecting reduction. The phalanx 



ABC 
Fiocbb 14S 


Altemathe caupipB forlliodjRicuUy eocounteml iatije reduction of 
a disfocBtion of (he mctacarpo pluilangeal joint of (he tiiumb. 

A. — Tom pslnur tigamcnt interpoBod between joint euifaces. 

B. — " Button-holing” of (lie two stipe of the snort flexor tendon 

around tlie neck of the motacarpsl 

C. *— Long flexor tendon interposed between joint surfaces. 

carries with it the palmar ligament of the joint together with the 
sesamoid bones, and these, by becoming interposed between the 
displaced articular surfaces, may form an obstacle to reduction. 



Fjctnus 140 

Ttie reduction of a metacaipo-pbolangeal dislocation of the 
thumb. The first phalanx is pressed fori>ard3 on the meta- 
carpal, while at the aame tune it is rotated medially. 

Alternatively, the head of the metacarpal maj' have passed forwards 
through a “ button-hole ” formed by the rent m the capsule, or by 
the two halves of the short extensor tendon. In addition, the long 
ISG 
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flexor tendon may pass hehhid the head of the metacarpal, and lie 
between the joint surfaces (Fig. 148). 

Reduction. — The phalanx is first hyper-extended in order to 
extract the palmar ligament from between the joint surfaces, if it 
should occupy that position. An attempt is then made to coax the 
phalanx forward on to its normal position on the head of the meta- 
carpal, while this bone is pressed in the opposite direction. At the 
same time the thumb is rotated medially to disengage the tendon 
of the long flexor from behind the metacarpal head. Traction in 
the axis of the thumb is rarely successful and should probably be 
avoided ; on the theory' of the ” button-holing ” of the head of the 
metacarpal, it will tend to render the margins of the opening more 
tight, and >vill thereby increase the difficulty of reduction. 

If reduction cannot be effected by manipulation, open operation 
is undertaken. The joint is opened by a lateral incision, and the 
obstacle to reduction is dealt with under direct vision. 

Alight plaster cast may be applied after reduction, but re-dislocation 
is uncommon if dotsi-flexion is avoided. Adhesive strapping usually 
gives adequate support, and allow's movement to be carried out. 

FRACTURES OP THE PHAIANGES 
Fracture of the proximal phalanx . — As in fractures of the meta- 
carpals, displacement of tlie fragments is caused by the action of 



j^Qime 150 

Prsiring to ehow tho difiploccincnt produced in a fracturo of tho pronmal 
piislsox, Bad how it can be corcected by flexlos tbe fin^r. 

(i/tcr Colder. 

the lumbrical .and interosseous muscles, but here the angulation 
is in tlie opposite direction, i.e. the angle points towards the palmar 
surface (Fig. 150). Fixation on a straight splint is never permissible, 
for it will maintain or aggr.avate this deformity, and permanent 
limitation of flexion will result. 

Hcduction is effected by applying tmetion •n'ith the finger in 
a position of flexion at both mctacarpo-phalangeal and inter- 
phalangeal joints. 

ImjnohiUznthn . — ^As long as this is carried out in flexion, the 
method used is immaterial. A strip of aluminium J-inch wide makes 
a very effective splint, if it is bmt accurately to conform with the 
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three joints of the finger ; it may be applied to either the palmar 
or the dorsal surface (Fig. 151). 

An alternative and very simple way of immobilizing a finger in 



FlOORE I5l 


AJuimmuin splint applied for fracture of the proximal phalanx. 

the flexed position consists in stitching the finger tip to the palm of 
the hond (Fig. 152). With the aid of a local anaesthetic, a silkworm 



I'laiiKi: 15J FioniE 153 


A useful niethoil of correcting an- Continuous traction applied to 

gulation in a fracture of proximal finger by iraasfixion of the pulp 

phalanx of tho Sth finger. The with a Brock's pin. ThisMtieilto 

bngcr 13 immobilized jn tho ficxed a loop of wire which is aliapod liko 

position, by stitching itatip iothe the end of a Thomas’s splint and 

skin of the palm of the liand at a is incorporated in the plaster. The 

point near the base of the thenar n ire is bent to correspond with the 

eminence. joints of tho finger. 

gut suture is passed througli the pulp of the finger, and also through 
a small segment of skin on the palm of the hand, at the point where 
the finger tip touches when flexed indhiduaVy. This site is carefully 
chosen, it being remembereil that the plane of flexion of a finger is 
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not parallel with the axis of its metacarpal (except in the case of the 
middle finger). ^Vll the fingers com^erge, when flexed individually, 
towards the base of the thenar eminence. The stitch is tightened 



Fiooke 164 


TreatJBOnt of fractured phalungM. 

A.-~Flflstcr bondage moulded to the patoar upcH of tlio hand nnd fingers. 
11.— Fingcre strapped in position. Considetablo traction may be appficd. 



FiGCitE 153 

I’lasf cr slab iritJj win? e.Tten^ion for applying continuous traction to fingtos. 

Tiio [ilaatcr ts mouhied to the paintar aspect of the {innci and finixrF, and 
i» ollon^cd to dry beforo tl« traction is applied. (Fig. 150.) 

nnlU the finger tip is .almost touching the palm. This method of 
trc.atment provides satisfacton' immobiliaKition, and is jiarticularlv 
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useful in the case of the 5th finger, to which it is difficult to apply an 
effective splint. Fixation by this means is painless, and there is no 
tendency to sepsis. 

Wiere two or more fingers are fractured, the method of treatment 



A cane o( cotoi'ouod traodiro ot tli« proximal phalanges of three Itogers— 
treate<.l by eontmiioua traction. Tlio jnilp ot each fin^r is transfixed lo thn 
mariner ehotm in Ttga. 12!> aa<i l-IO. an<l the trarlion is curried out by means 
of stretched mhber tubing. 


shown in Fig. 154 has provetl verj' efficacious. The fracfuretl fingers 
nre strapped over a cylinder made from a Idnch plaster of Paris 
bandage. Considerable traction may 
be applied in this manner. 

Coniinuojis traction. — If the 
fracture involves the articular sur- 
face of the phalanx, or if reduction 
is found to be unstable, continuous 
traction should be applied. This 
is indicated also in compound frac- 
tures, and in oases uherc excessive 
bruising of the soft tissues has 
occurred, as in such circumstances 
it is difficult to apply a splint 
effectively. Slethods of applying 
continuous traction for fractures of 
the proximal phalanges are illus- 
trated in Figs. 153 and 15G. For the 
reasons already given, il is essential 
that ihe fingers should he fiexed. Tbe old-fashioned “banjo” splint 
must be utterly condemned. 

Immobilization is maintained for about S weeks. Tlicreaftcr, 
actiie movements are encouraged. 

Fractures of the 2nd and 3rd plialanges.— In fractures of tJjo 
middle phalanx angulation is rarely so marked as in the case of the 



FSOCBK 167 


Continuous traction applied to a finger 
ior frncture involving the terminal joint. 
Tliefingerjstietltolheend olthegpihit 
by a stitch transfixing the pulp. 
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proximal phalanx, but treatment is carried out on similar lines. 
Crusli fractures of the terminal phalanx witliout displacement are 
adequately protected by adhesive strapping. A method of applying 
continuous traction in fractures of the distal two phalanges is sho^vn 
in Fig. 157. 

Fractuies of the phalanges of the thumb. — Fractures of the distal 
phalanx arc commonly due to crushing injuries, Altliough consider- 
able comminution may be present, displacement is usually slight. In 
such cases, adequate splintage can be provided by adhesive strapping. 



Plu-<t<!r cost for tractfire of prosimal 

K ' 'anx of thtifflb. The thnmb m 
in the position required for 
gripping a tumbler. 


Alternati%e method of correcting 
angulation. Tlio tip of the thumb 
id etitchod to the skin overlying 
tlic -(tit mefacarpo.phatangeal joint. 


Fractures of the proximal phalanx frequently show angulation of 
the fragmejits. As in the case of sintilar fractures of the fingers, the 
angle points towards the flexor surface ; this is due to the pull of the 
short flexor and adductor muscles acting on the proximal fragment. 
The angulation may l>c eorrcclctl by immobilizing the thumb in 
flexion and slight opposition, i.e. the thumb is fixed in the position 
for holding a tumbler {Fig. 158). If the angulation is more marked, 
it may not be completely corrected in this position. More acute 
flexion is required : a useful mcthwl of obtaining this h to stitch the 
pulp of the thumb to the skin overlying llic 4th mctacarpo-phnlangeal 
joint (Fig. 159). After a fortnight the stitch is removed, and a 
plaster cast is applied with the thumb in the position first described. 

If the fracture involves cither of the joints of the thumb, or if 
there is persistent over-riding of the fragments, continuous traction 
should be applied. This is cnineti out as in the treatment of 
Rennclt’.s fracture, but Loth joints of the thumb should be flexed. 
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A ^vire extension is incorporated in tlie type of plaster cast shown in 
Fig. 158, and pulp traction is applietl. 


“MALLET’* FINGER 

This condition is due to a partial or complete tear of the extensor 
tendon, at its insertion into the base of the terminal phalanx. Some- 
times a chip of bone bearing the insertion may be avulsed. As the 
result of the injury, the terminal joint is fully flexed, and cannot be 
actively extended. 

Treatment. — ^The part of tlie tendon which is torn is formed by 
tlie two lateral slips of the extensor expansion, which fuse together 
before being inserted into the b.ise of the terminal phalanx. This 
I)art of the tendon must be fully relaxed for healing to occur. If the 
finger is immobilized with both inter-phalangeal joints in extension, 
the torn tendon is still subjected to strain produced by voluntary 
extension at the metacarpa-phaiangeal joint (Fig. IGO). This strain 



A n 

FioriiB IGO 

RationAle of treatment o( “ mallet '' finger. 

•A — J'jngor iniTnobilizcd m full extension at bot/i Inter-phalangeal joints. 

The terminal part of the tendon la still autijeot to strain. 

B — Tmeer immobilized with the proximal inter phalangeal jomt in 
right-angled (lesion. Terminal part of tendon 13 completely relaxed. 

can be prevented if the proxim.il inter-phalangeal joint is flexed. In 
this position, the central slip of the tendon, together with tlie whole 
extensor expansion, is pullet! distally and fi-xed ; the terminal part of 
the tendon is slack and out of Action, and is unaffecfctl bv movement 
at the mctacarpo-phalangeal joint. It is advised therefore that the 
finger should be iramobilizcd, not only in hyper-extension at the 
terminal joint, but also bi right-angled flexion at the proximal inler- 
phalangeal joint. 

Splints .arc unsatisfactor>% and the best method of treatment 
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is that described by SmilUe. A strip 
of S-inch plaster bandage about 2 feet 
long is rolled into a tube round the 
finger ; it may be cut obliquely at its 
proximal end, so that it fits round 
the web, while still covering the 
greater part of the dorsum of the 
finger. The finger is dipped in warm 
water, and the wet plaster cylinder 
is rapidly moulded around it. The ' 
patient then holds the finger in the Fjocbe 16I 

position described until setting has ThI® of diy plasler bandago enclos* 
occurred. To avoid pressure sores, ‘**5 finger, obliquely 

it is important that the patient, and ‘ 

not the surgeon, should hold the finger in position ; he is accordingly 
made to practise this before the plaster is applied. 

The cast is worn for 5 to 0 weeks. It does not interfere with 
the active use of the hand, and no stiffness should result. 

Open operation Is indicated In unsuccessful cases. The torn end 
of the tendon may have become turned in between the joint surfaces, 



Fiqvrc 162 

Position in whirl) finger is held nntii tho plaster has set. 
The tip is pressed agaiost the tablo or agsuist the tburab. 


when it should be replaced, and. If possible, sutured in position. 
The finger is again immobilized in plaster. 
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PART IV 


PELVIC GIRDLE AKD LOWER EXTREMITY 



XIII 


FRACTURES OP THE PELVIS 

TREATMENT OP THE BONY DmiRY 

T he different varieties of fracture of the pel\ns require special 
consideration in regard to the treatment of the bony in- 
jury. Associated injuries to the pelvic viscera are not con- 
sidered here. 

Fractures of the false pelvis (t.e. above the pelvic brim). — These 
usually involve only the upper and outer part of the ilium, and are 






Fiocas IftS 

Otagram to show tho difleront types of fraefurs of the pelvis. 
A . — Frsetute of apper and outer part of tlie ilium. 

13. — iVnterior fractnro, involving rami of pubis. 

ICoto how a fragment may be displaced inwards. 

C. — DouUe iraetur9 of tho pciiic girdie, with 

lateral rotation of tho wlioio f racturcil segment. 

D. — Double frftctuto vrith ujmard diaplaccment of 

fractured segment and lower lunb as a whole. 


of minor importance, as they give rise to no internal injury, and as a 
rule little or no displacement occurs (Fig. 1G3 A). 

Treatmfnt . — A firm binder or adhesive strapping applied round 
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the pclvi'? gives a comfortable sense of support to the patient, and, 
in the absence of displacement, is all that is required. Where tl^e 
a!\tcrior part of tlie iliac crest bearing the anterior superior spine |s 



Fjoure 1G4 

UomraocU sling ^ith spnaOcr useil in llio treatment o{ fractures of thepnln*. 

{AUrrmitr) 


involved, the hip joint should l>c placetl in flexion, in order to relax 
the muscles arising from that part. In certain eases, it may bo advis- 
able to perform an open operation, and to peg the fragment back Into 
position. 

Fractures o! the anterior part. — Tlicsc commonly involve the rami 
of tiie pubis. If both rami on one side are fractured, some separa- 
tion of the fragments may occur, due to slight rotation of the pelvic 






FRACTURES OF THE PELVIS 

such cases a fragment may be displaced towards the pelvic cavity 
(Fig. Ifi3 R). 

I'reaiincnt . — Fractures without dispiacement require no treatment 
beyond recumbency for a few weeks. A binder or adhesive strapping 
.should he applied to give support to tJje pelvis. Separation of the 
fragments cannot however be corrected i>y this means ; a binder 
rapidly works slack, and adhesive strapping, if applied sufficiently 
tigljtly to be effective, is very liable to cause excoriation of the skin. 

In such cases, a suspensor}' sfing (Figs* to 160) may be usc(i 
to produce continuous sidc-to-sidc compression of the pelvic girdle. 
If the separation is not at once cor* 
rcctcd, tlie cords of the sling may 
be crossed (Fig. lOG). Very con* 
sidcrablc pressure is then exerted, 
and the patient may soon complain 
of discomfort, but the separation is 
usually corrected within 24 to 48 
hours', and the pressure can then 
?)c reduced I)y lengthening the cords 
hetucen the sling and the spreader, 
or by returning them to tlie uii* 
crossed position. For the purpose of 
varjing the amount of compression, 
a spremlcr with several notches may 
he used. In additiou to the lateral 
compression wlucli it exerts, the sling 
enables the patient to move about in 
bed M'ithout discomfort, ami he can 
raise his pelvis much more easily for 
nursing purposes. 

Uispl/iccment of a fragment to* 
uards the pelvic cavity prove 
very dinicult to correct, but healing 
usually occurs without subsequent 
disability. In the female, reduction 
of the diameters of the pelvic brim 
or outlet may interfere uith child- 
birth. An attempt may therefore be made to press the fragments 
into position by a linger in the ^•agina. 

Dislocation o! the pelvis. — ^This commonly occurs when a fracture 
or dislocation involves both anterior nnd posterior segments of the 
iwlvic girdle. Stibluxation of tlie sacro-iliac joint may Iw accompanied 
l)y <li*,ruption of the sj'mphj'sts pubis, with in'dc separation of the 
pubic bones. In “/ore aiul ajl ” fractures there is usnaHy an anterior 
fracture involving the pubic rami, combined witli a fracture of the 
Iiostcrior i>art of the girdle. This may pass through the ala of the 
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Til® pling urtuUKod no as tu proMclo 
M(lc.to.sidc; compnwnion of tlio j)elvic 
Rirdto. 
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sacrum or back of the ilium, and may be in the nature of a fracture- 
dislocation of the sacro-ilmc joint. The anterior and posterior lesions 
may be on the same or on opposite sides of the pelvis. Two different 
types of displacement may occur. The side of the pelvis ^Yhich has 
lost its attachment to the sacrum may be rolled laterally, producing 
a wide separation between the fragments anteriorly. Alternatively, the 
separated half of the girdle, together svith the lower limb on that side, 
may be displaced upwards (Fig. 163, C and D). 



Fiodbes 167 AND 163 

ItoduetioQ of B dislocation or fracture-dislocation of the peIvU b7 the method 

of “lateral recumbency” (Watson JTones). dislocated ilmm is pressed 
forTrards and downwards, and « double plaster sptca is applied. 

TreatmeiU . — For the correction of rotational cie/brmfty, the method 
of compression by a suspensory sling is usually effective. The lower 
limb on the affected side should be controlled by a splint. 

Watson Jones advises the method of "lateral recumbency" in 
the treatment of such displacement. The patient is placed on an 
orthopaedic table with the ilium and trochanter of the affected side 
lying on the pelvic rest, from which the upright has been removed. 
The two lower limbs are held one above the other by an assistant 
(Fig. 167). In this position reduction may occur spontaneously, 
and without anaesthesia. Gross displacement may be corrected l>y 
downward pressure over the crest of the dislocated ilium. If ncccs- 
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sary, the patient may Ijo lakl on the injured side, so tliat the lateral 
compression is increased by the addition of body weight. Accuracy 
of reduction should he confirmed by radiographs taken with the 
patient in the lateral position. The iliac crests are protected ^vith 



Ficcbk 170 

KfuliocTBpliii of patient sliown’in F^. IBfl — before ontl after retlurtion by tjip mctliod 
Xoto that a fractnfp of tbo ilium, involving the wicro-iJiao joint, vf combined 
with a i(L“li>eation of the aympliysw pubw. (fj<Kfioyrr«;j/tii in'tfi pdrt'tfiU appnmlu^.) 

plaster repaired. Immobilization is continued for three months, 
daring which time the patient is encouraged to lie on his side as 
much as possible. The plaster may require renewal in four or five 
'\ccks, and a new spica is applied, again in the position of lateral 
rccunibcncv. 
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Where upAvard displacement exists, contimioxis traction must be 
applied to the lower limb on the affectctl side, by one of the methods 
described for the treatment of fractured femur. The displacement 
may not be reduced until a very heavy weight has been applied — 
possibly GO lbs. or more. The foot of the bed is raised to a correspond- 
ing height to provide the necessary counter traction. Skeletal traction 
(Fig. ICO) is of course essential, and it should be applied directly to 
the femur. 

Fractures of the acetabulom. — Either the upper rim or the floor 
of the acetabulum may be affected. Fractures of the upper rim are 
combined with upward dislocation of the hip joint. Fractures of the 
floor may be in the nature of a simple fissure without displacement, 
or tlicre may be extensive destruction of the bone, with displacement 
of the head of the femur towards the pelvic cavity (“ central dis- 
location ”). 

TreaUnent. — In all eases continuous traction must be applied to 
the limb. In fissured fractures of the floor of the acetabulum without 
displacement, a relatively small weight (10 lbs.) may be used, as it is 
only necessary to prevent pressure of the head of the femur against 
the fractured surface. If central dislocation is present, very strong 
traction is required to pull the head of the bone out of tJie pelvis, and 
this IS carried out by skeletal traction applied directly to the femur. 
Traction on the limb in a position of moderate abduction may be 
efiicacious, but if not, It 1$ recommended that direct lateral traction 
should be applied by means of a pin or wire passed through the 
trochanter. After reduction is effected, the traction is reduced. In 
some cases seme traction may be required : this is carried out on an 
orthopaedic table (Fig. I9S). After reduction has been effected, 
continuous traction must be maintained. 

After-treatment. — In fractures of the false pelvis and in un- 
complicated anterior fractures, the patient is kept in bed for four 
to SIX Aveeks, after >%hich time aa eight -bearing is gradually com- 
menced. 

In dislocations and fracture-dislocations, immobilization is con- 
tinued for three months, and radiographs are taken at regular 
intervals to ensure that the position is maintained. In cases uherc 
upAvard displacement has occurred, a further of 0 to 8 weeks 
interval should elapse before weight-bearing is permittccl. 

Acetabular fractures, — If there is no displacement, traction is 
discontinued in about eight weeks* time, after which ivcight-bearing 
with the protection of a Avalking caliper splint may be alloAA'ed. 

Wicre central dislocation is present traction should be 
for at least three months, and a further period of three months is ’ 

to elapse before full Avcight-ljcaring is und^,: ’ ,>;Vrthritic 
are very liable to occur; the prognosis ns ' T 

poor, and arthrodesis may eventually be 
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CONGENITAL DISLOCATION OF THE HIP 

T he results of non-operative treatment of congenita! dislocation 
of the hip depoml largely upon the age at which treatment is 
instituted. The longer the deformity is allowed to exist, the 
greater will he the difficwlty encountered in tlic reduction, and the 
less likeliiiood is there tliat a functionally satisfactory joint will 
ultimately be obtained. While the dislocation remains, not only is 
normal development prevented, but increasing atrophy of the vippcr 
part of the acetabulum may occur. 

In infants under the age of 18 months, no special manipulation 
is required for the reduction of the dislocation. The head of the 
femur can he brought opposite the acctabuhim and upward displace- 
ment prevented, by maintaining 
the limbs iji a widely abducted 
position. For this, Putti’s mat- 
tress may be used. Tins is a 
small tri.ingular mattress of firm 
consistence, which is covered 
with mackintosh, an<l to which 
the child’s legs arc strapped 
(Figs. 171 and 172). It is worn 
continuously and provides effi- 
cient immobilization, as the child 
can be carried about with the mattress in position. It is remowd once 
or twice daily for cleaning purposes. Splints ^vIlich fulfil the same 
purpose may be substituted. This treatment may be employed for 
<J to 12 months depending upon circumstances, and in yotuig infants 
is always preferable to a plaster cast. In favourable eases, radio- 
logical examination •will shou* steadily increasing development of the 
acetabulum. 

Manipulative reduction. — In this countrj*, where congenital dis- 
location is relatively uncommon, the diagnosis is usually made only 
after wcight-ljearing has commenced. In such cases, the dislocation 
is more established, and is tinlikely to be reduced liy the simple method 
of abducting the legs. Several metliods of manipulative reduction 
arc described, the majority being b.ased on that originally described 
by Lorenz, except that the prcliminarj' forcible stretching of the 
muscles is now omitted. If much shortening is present, tliis is corrected 
by continuous traction before reduction is attempted. 
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TJie followiijg iijcthod of reduction is given by Jones and I^vclt. 
The child is placed on its back with the aifccted side nearer the edge 
of the table, and the pelvis and opposite tlugh are fixed by an assistant. 
The hip and knee joints on the affected side are flexed to a right 
angle, and the limb is then rotated medially; while the flexion and 
rotation arc maintained, the thigh is noiv abducted, so that the loTvcr 
leg points downwards towards the 
floor (Fig. 173 C). At the same time, 
pressure is apjflied behind the tro- 
chanter, in an attempt to lever the 
head forwards into the acctabidnm. 
Reduction may then take place wth 
an audible snap, as the head slips over 
the acetabular rim. The thigh is 
now gently rotated laterally, while the 
abdiieted position is maintained, so 
that both thigh and lower leg He in 
the plane of the table (Fig. 173 D). 

Two or three attempts may be 
necessary before reduction is effected. 
If these are m)suecessf«l, open opera- 
tion should be undertaken. 

Rnmobilization.— After reduction 
has been carried out, it is essential 
that the joint sho\dd be immobilized 
in a position whicli will prevent a 
recurrence of the displacement. The 
optimum position is that described for 
the last stage of the manipulation, i.e. 
the knee is flexed, and the thigh is 
svidely abducted and rotated laterally. 
The rotation should be extreme — so that the medial surface of the 
knee Hes in or behind the plane of the two anterior superior iliac spines, 
and the patella is pointing laterally. In order to secure adequate 
immobilization of the affected joint, both limbs must be fixed. Even 
in cases of unilateral dislocation, it is the usual practice to p\»t up 
both limbs in the same degree of abduction and lateral rotation. 
The term “ frog position ” is particularly descriptive. 

A well-padded plaster cast is employed (Fig. 17 1). It extends 
above to the nipple line, and below it includes tlie leg and foot on each 
side. It is carefully moulded behind the trochanter in order to keep 
the head of the bone pressed forward against the anterior part of 
the capsule. The cast is well cut away from the region of the perineum 
to prevent soiling, and a window may be cut over the abdomen. 
The child shotdd be laid on a frame, wliich keeps it elevated froni the 
bed ond facilitates nursing. 



Figcae 172 


Treatment of congeoitat cLatocation of 
the ]up in a young infant, by meana 
of Putti's mattrees. Kote the associ- 
ateil club loot deformity. 
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Mnaipolativo reduction of congenital dislocntion of tho hip, 
A. — Tho hip and kneo joints aro flexed to a right angle. 
D. — ^Tho lunh is rotated so tliat lower leg points laterally, 
C. — ^IVide abduction. At tltis stage strong pressure is 
applied behind tlio trochanter m order to lever the 
head of tho femur forwards into tha acetabulum. 

I>. — {‘mall}' tho limb is latendljr rotated in order to bring 
tiie lliigb and lower leg into tlie plane of the table. 
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After-treatmeiit.^ — ^It is advised that the first plaster cast in the 
full “frog” position should be retained for at least three months. 
Two or three further casts will be required for similar periods, and in 
these the limb is gradiialiy brought dotm to a more normal position. 
Radiographic examination is carried out at regidar inter\‘als during 
treatment, to ensure that reduction is being maintained, ami to 
emnsage the development of the upper rim of the acetabulum. Such 
examination will determine the position to be maintained, and the 
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p]/iater cost in ttie “ frog ’* positiori— adnsed ior imnobiliiatEon ol Uio hip 
joint m CUM of congenital dislocation. 

(A/r. R /. StiTling'a eaat ) 


duration of the immobi]iz.atioi). Later treatment consists of massage, 
graduated exercises, and re-education in walking. 

In the m.ajority of cases treated by conservative measures, tijc 
acetabulum will develop sufficiently for a functionally useful joint to 
be obtained ; in the most favourable cases a joint almost indistinguish' 
able from nomial may result. In a proportion, however, and especi- 
ally in older children, such development is not achie\-ed, so that 
continued instability of the joint remains, and re-dislocation inevitabh 
occurs. A successful result is then unlikely to be obtained by further 
conseiwative treatment, and an operation for the reconstruction of 
the roof of the acetabulum should be undertaken. 


TRAUMATIC DISLOCATION OF THE HIP 
Dislocation of the hip occurs most frequently in strong nuisciilar 
adults as the result of severe \iolence. The mechanism of tlic injury 
determines the type of dislocation produced. 

Posterior dislocation is much the commoner type. It is caused 
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by injuries which tend to force the flexed femur back^vards on the 
pelvis. The head tears tlirough the lower and bach part of the 
capsule, and comes to rest on the dorsum ilii, above and behind the 
acetabulum. 

The appearances are seen in the first photograph (Fig. 175). As 
the articular surface of the femoral head is directed backwards, the 
limb is in a position of marked medial rotation ; it is also flexed and 
adducted so that the knee lies above the opposite thigh : definite 
shortening is present. It may l>e impossible cither actively or passively 
to straighten the limb. 

In some cases the head of the femur passes posteriorly below the 
tendon of obturator internus. Its upward mo^'cment is tlien checked 
by the tendon, and the displacement, although of the same tj^pe, is 
less marked. 

Heduciion of the dislocation . — ^FiiU anaesthesia should be induced, 
as complete muscular relaxation is required. The patient is laid 
on a mattress on the floor, and his pelvis is firmly bandaged to a 
large board. By standing on the board, the surgeon has control of 
the pelvis during the manipulation of the limb. (Bohler.) 

The thigh is first fully flexed in order to relax the ilio-femoral 
ligament. An attempt is then made to cause the head of the femur 
to retrace its steps forward into the acetabulum. For this, strong 
traction is required Nvith the thigh fle.xcd, t.e. an attempt is made to 
lift the patient by the leg. while the pelvis is held dorni to the hoard. 
During the application of traction, the limb is steadily abducted, 
rotated laterally, and finally extended. In the course of this mani* 
pulatjou the head of the teimiT should enter the acetabulum with an 
appreciable click. Several attempts arc often required before reduction 
is effected. 

Anterior dislocation is relatively uncommon. It is most liable to 
be caused by excessive abduction of the thigh. The joint capsule is 
tom at its inferior or antero-inferior part, and the femoral head, passing 
forward and then medially, conics finally to rest against the obturator 
foramen. Tlie appearances are seen in the first photograph (Fig. 170). 
As the head o fthe femur is directed mainly forwards, the limb is fixed 
in a position of lateral rotation and abduction, and lengthening is 
present. 

Iteduction of the dislocation is carried out in a manner wJiich 
corresponds to tliat described for the posterior dislocation. The 
thigh is first fully flexed, and is then circumducted medially. A 
varvung amount of traction may be required- During the latter 
part of the rotation, the flexed knee should be pressed downwards, 
to force the femoral head postcriody into the acetabulum. 

ARer-treatment. — In the absence of any fracture, immobilization 
of the hip joint after dislocation is usually considered to be un- 
necessary’, but the knees are kept bandaged together for several 
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days to restrict movements. Weight-bearing is permitted in three to 
four ^yeeks’ time. Re-disloeation is rare. 


TUBERCULOSIS OF THE HIP 

The local treatment of tuberculosis of the hip joint is concerned 
with the relief of pain, the correction of deformity, and the provision 
of complete rest to the joint. 

Relief of pain. — The pain, W'hich is acute in the early stages of 
the disease, is due to movement of the inflamed joint, and to muscular 
spasm. The spasm is induced by contact between the roughened 
articular surfaces, and is immediately abolished by the application of 
traction to the limb. If traction is combined with complete im- 
mobilization of the joint, the pain is rapidly alleviated. 

Correction of deformity. — the stage in which many cases come 
for treatment, adduction and flexion deformity is established, and its 
correction is an essential feature of the treatment. Such correction 
must be gradual, as any forcible measiires tend to disseminate the 
disease, and to break down barriers of natural resistance. Forcible 
manipulation is not only harmful — it is unnecessary. If the 
deformity is due to muscular spasm or to soft adhesions, it can 
be overcome equally well, and with considerably less risk, by grodual 
methods : on the other hand, if it Is due to bony deformity or to 
fixed muscuhar contracture, operation offers the only prospect of its 
correction. 

Rest to the Joint. — After the deformity has been corrected, the 
joint must be immobilized until cure of the local condition has taken 
place. Such fixation of the joint must be carried out in the optimum 
position for future usefulness, should fibrous or bony ankylosis 
ensue. Even in the absence of shortening, the limb should be 
immobilized in at least some d<^ree of abduction, as during the 
stage of healing there is an invariable tendency for muscular spasm 
to produce a recurrence of the adduction deformity. 

Traction methods.— Traction serves not only to prevent pressure 
between the tlisease<l articular surfaces and to alleviate muscular 
spasm; it can also jirovide for the gradual correction of deformity. 
It is best obtained by means of skin strapping applied to the limb in 
the manner described for fracture of the femur (p. 171). A weight 
depending upon the size of the cWld (and 1 lb. per year of its age has 
been suggested) is attached to the strapping, and the foot of the bed 
is raisc<i to provide countcr-traction. The traction is at first applicil 
in the axis of the limb in the existing position of deformity, and 
abduction is gradually attained by altering the direction of the pull. 
Even in the absence of deformity, the limb should be placed in tlic 
abducted position to counteract the spasm of the adiluctor muscles 
which sooner or later will take effect. In order to mamtam the 
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abductiofi as far as possible, it is of advantage to fix the healthy leg 
in a similar position, by means of a sling tied to the side of the bed 
(Fig. 177). 

Tracihn combined tcith plaster fixation . — ^This is advisable in many 
cases, and particularly if there is a considerable degree of adduction 
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Traction oppUed by me&na of akin atrappiog, in a cose o{ tuberculosU of the 
bip joint. 


deformity to be overcome. If the unsupported leg is steadily pulled 
into the abducted position, a genu valgum deformity may result from 
stretching of the medial collateral ligament of the knee. This may be 
prevented by enclosing the limb in a light plaster cast e-xtending up 
ns far ns the groin. • The plaster is applied over the skin strapping 
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Method of correcting Adduction defotniity »n tuberculosis of the hip joint. 
Traction U Applied by skin atrapping, and tlie origto of ab<lucti‘>n is gradually 
inerensed. A light plaster east nppUed oter iho strapping prevents the tie. 
velupmont of genu valgum. Care must !« taken tftat no fraction is trans. 
mitte<) directly to the plaster, 

and should include the foot. Tlte strapping emerges through two 
windovYs in the cast above the ankle (Fig. 178). Care should be taken 
that none of the traction is communicated directly to the plaster cast, 
or pressure sores over the dorsum of the foot tvill rapidly result. 
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In some cases, in order to secure complete rest to the joint, it is 
advisable to emploj' a plaster cast carried up on to the trunk, which 
fixes the limb in the desired position. Continuous traction may be 
carried out ns before (Fig. 179). 

Traction on special frames . — ^Many different types of frames or 
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TrftcUon applied fo tfie limb nhile (Iio abducted poafti'on la maintained bv a 
hip plaster. Note how tlie strappio); emerges tlirougli two slits in the cast. 


splints have been used. Jones's abduction frame (Figs. 180 and 181) 
is eflicirnt and easily handled. It is so designed that the affected 
joint can be retained at any angle of abduction which the surgeon 




Jones's abduction frame used in ffie treatment of tiibcrculoHis of the hip joint. 

Shun. E. Arnold A Co , London ) 


desires. Tr.action is carried out by means of strapping applied to the 
leg and thigh, and tied to extensions reswnbling the ends of Thomas’s 
splints, attached to the frame. Counter traction is provided by a 
groin strap which exerts pressure on the ischial tuberosity of the 
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opposite side. Additional fucation of the pelvis is obtained by apply- 
ing traction in a similar manner to the sound limb. The legs are 
bandaged firmly to the frame, and a large pad is placed behind each 
knee to prevent hyper-extension. As the muscular spasm is over- 
come, the traction works loose and requires to be tightened at intervals. 
The frame is so constructed that nursing details and the skin of the 
back can be attended to without in any way interfering with the 
efficacy of fixation. 

Immobilization . — Jf deslruction of bone is slight or absent, im- 
mobilization may be obtained simply by continued traction in the 
desired position, in the hope that, if pressure between the articular 
surfaces can be prevented, some Qrobilitj''of the joint may be preserved. 
It is rare however for tliis hope to be justified. 

Where dejinite desintciion is present, bony ankylosis should be 
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<;( plotter ea«6 in tbo (reattnenC af tubcrculosM of (lie hip Joint. 
Tlip pntic'nt placed on tl»o Portable Traction Table {Plate XXXIV). wliich 
I/mfnrcnfirwfy /ree. fVft pB<^ bob pfcrccrf anferfbr 

auperior apincn, round the mettial bhIo of the thi'sh, and over tlio vertebral 
cohunn and ancnirn. Xote tbe jMMilion of abduction at the liip joint, and 
alight flexion at ilia knee. 


tlic object of treatment, for this oilers tlie best prospect of lasting 
cure. Traction is therefore discontinued as soon as the desired posi- 
tion has been obtained, and a well-fitting plaster cast is applied, 
extending upwards t<i the costal margin, and enclosing tlie entire limb. 
The optimum position of abduetion varies, within limits, in direct 
proportion to the amount of shortening present. In addition to 
the required amount of abduction, slight flexion at both lup and knee 
joints, together with slight lateral rotation of the limb, should be 
secured. The plaster cast may be mainly unpadded, in which cose 
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felt pads should be placed over the vertebral column, over the anterior 
superior spines, and round the medial side of the thigh (Fig. 182). The 
cast is carefully moulded round the trochanters and iliac crests. 

After-treatment. — The duration of immobilization will depend 
upon the general and local conditions, and upon radiological evidence 
of healing. One to two years may be taken as the average time 
during w’hieh immobilization must be maintained. The plaster cast 
is reneived as required. 

Mercer suggests that, after the plaster has been removed, there 
should be a period of three months when the patieiit is allow'ed free 
movement in bed unhampered bj’ any apparatus. Thereafter, gradual 
u eight-bearing may be allowed, provided that there has been no 
recurrence of symptoms or deformity, and X-ray examination shows 
satisfactory re-calcification of the diseased bone. A walking caliper 
splint (Fig. 196) may be employed at the commencement of ambulant 
treatment. 

A careful watch is kept, not only for a recurrence of adduction 
deformity, but also for any lessening of the abduction which may have 
been obtained by treatment. 

Operative treatment.— This is designed to secure ankylosis of the 
joint, usually by an extra-articular fusion. It is indicated where a 
thorough trial of conser^'ative treatment has failed to cure the disease, 
or has been follo\vcd by a recurrence. It has a special place in the 
treatment of adults. 
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FRACTURES OF THE HECK OF THE FEMUR 

SUB-CAPITAI. FRACTURES— THE SMITH PETERSEN 
NAZZJNC PROCEDURE 

T he prognosis in cases of sub-capital fracture of the neck of 
the femur in old people has been improved enormously in 
recent years by Smith Petersen’s invention of a metal pin 
with three radiating flanges. This pin or nail is driv'en along the 
axis of the neck of the femur into the head, and secures complete 
fixation of the fragments in apposition. The flanges of the nail are so 
thin that there is the minimum of destruction to the spong>’ bone, 
and the fragments are prer'ented from rotating on one another, os they 
are liable to do when a round peg or nail is used. The nail usually 
remains so firmly fixed that it can be removed only with difliculty. 

In the early days of the operation, the nail was inserted under 
direct vision, but tlie necessary wide exposure con- 
stituted a severe operation, In which there was a 
grave danger, not only of shock, but also of interfer- 
ence with the blood supply of the joint structures. 

A irmch less severe operation has been mode 
possible by the introduction of cannulatcd nails, 
first by Sven Johannson, and later by 'Watson 
Jones. Such nails having a channel in their central 
axis can be tlircadcd on a wire guide; this is 
inserted first into the bone, and its position con- 
firmed by radiographs which are developed during 
the course of the operation. Several attempts may 
be necessary before the correct alignment of the guide 
is obtained, or two or three guides may be inserted 
at the one time and the best one .selected. A nail 
of suitable length is then threaded on to it and 
is driven home into the bone. In this “ blind ” 
operation, no ex])Osurc of the hip joint is necessary ; 
a small longitudinal incision over the junction of 
the greater trochanter and shaft is all that is 
required. The operation can usually be performed Petersen naiiOVat. 
without dinicidtv under local anaesthesia. sJjowmc 

, also end view of 

It IS claimed that there arc practically no contra- head and point, 
indications to the nailing operation, except possibly 
in the rare cases where there is siicii comminution of tlie fragments 
that the nail could not be expected to hold. Ccrtaiiilv e.vtrcnic 
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old age and feebleness are not in themseU’es a bar to a successful 
operation. ^Vbere local anaesthwia is employed the operative shock 
is negligible, and the risk of post-operative complications is minimized. 
There is immediate relief from pmn which is due to movement at the 
site of fracture and to associated muscular spasm. The patient is 
able from the first to sit up unaidc<l and to change position in bed, so 
that the liability to chest complications and bed sores is greatly 
reduced. 

The cannulated nail of Watson Jones and tlic associated instrnmen ts 
are illustrated in the Appendix (Plate XXIX), where a short 
description of the use of each is included. 

It is asent'ial that a portable X-ray apparatus should be a\'flllable, 
and that the films should be developed during the course of the opera- 
tion. It is very desirable, although not absolutely necessarj’, to 
emplo}' an orthopaedic table, on which the affected limb can be 
fixed in a position of abduction and medial rotation. 

The nailing operation may be carried out within a few hours of the 
patient’s admission, or it may lie deJaj'cd for several days. TJicre is 
probably nothing to be gained by such delay, and where facilities are 
available arrangements should be made for operation ns soon ns 
possible. 

Reduction of the fracture. —The great majority of sub-capital 
fractures are of the so-called “ adduction ” type, in which two 
deformities are commonly present — upward displacement and lateral 
rotation of the loner fragment. The correction of these deformities 
is not only an essential preliminarj' to the nailing operation, but it 
should be the first step taken to ensure the patient’s comfort and to 
facilitiate nursing. 

Jf the nailing operation can he perfortned xcilkin 21 to 48 hours, 
it may be advisable to postpone the reduction until that time, 
when the one anaesthetic will suffice for both reduction and 
operation. 

If the nailing operation it to he delayed, reduction should be 
carried out as soon as possible after the patient’s admission. In a 
few cases it may be possible to correct the lateral rotation without 
simply hr rolling the leg medially and supporting it 
between sandbags. It should be noted however that reduction has 
been successfully accomplished only if the limb can be made to lie in 
normal rotation tcithout the sandbags; the function of these should 
simply be to pre^'cnt a recurrence of the lateral rotation after this 
has been corrected. Continuous traction must also be applied to the 
limb to reduce the shortening which is almost invariably present. 
This may be carried out by means of skin traction on the leg as it lies 
between sandbags. In general however the method of fixation of 
the limb l)etween sandbags is to be condemned except as a very 
temporary measure, as whenever the patient attempts to cliange 
ISO 
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position in bed, movement inevitably occurs at the fracture site, 
causing considerable pain and discomfort. It is much more satis- 
fnetorj' to secure the traction by one of the methods described for 
fractures of the shaft of the femur, where the leg is suspended clear of 
the bed and the rotation is more efficiently controlled. In addition 
the nursing is made very much easier. Traction in a Hodgen’s splint 
or Russell traction is particularly suitable (pp. 162 to 187). 

In the majority of cases an anaesthetic is required, as, owing to 
muscular spasm or to partial impaction of the fragments, the lateral 
rotation cannot otherwise be corrected. A satisfactory metliod of 
reduction is illustrated in Fig. 184. In this, traction is applied to the 
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Fori'iblorpduction of Avut^-cspitalfractureof tlidnprkof the f^inur. Traction 
i^oppljod to the femur in o position cf Oexion wid medial rofotion. The oper- 
ntor posses Iiis arm under the Qexcil kne« of the patient, nnil resta Ida hand on 
a Bintohle support {e.g. a email stool ami eandhot;). With liia other hand 
Rrasping tho patient's ankle, tlm operator keeps tlio leg in a position of rnedial 
rotation. Tlio lee is then levered upwartU and medially, vehilo an assistant 
holds down tho pelvis. If the rcnluetion is aucccssful, the limb will thereafter 
1)0 seen to lie in normal rotation, and any obvtoas shortening will Itave been 
conocted. 

femur in a position of flexion ami metlial rotation, while on assistjint 
holds down the pelvis. If the manipulation is .sttcccssftil, the limb 
will be seen to lie in normal rotation, and any obvious shortening 
will have been rectified. Continuous traction should thereafter be 
employed and the rotation controlled to prevent a recurrence of 
the deformity. 

The operation. — This is Ijcst performed under local anaesthesia, 
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as the operative shock Is tlien reduced to a minimum, and the surgeon 
is not so influenced by considerations of operative time in his attempt 
to secure tJje Ijest possible alignment for the nail. 

Suitable pre-medication is employed. Omnopon gr. 1/3 and 
hyoscine gT, 1/100 given one hour before operation (ivith repetition ot 
the half dose ivhere necessary) will be found to be very satisfactory. 

Local anae$thesitt . — Tliis is Induced while the patient is still on the 
bed or trolley. The soft tissues over the trochanter and upper two 

to three inches of the 
femoral shaft are infil- 
trated with J to 1 per 
cent, nov'ocaine, 100 to 
200 c.c. being injected. 
A point is now selected 
about 2 inches below the 
tip of the trochanter. A 
needle is entered at this 
point and passed along 
the aufenor aspect of the 
neck of the bone in 
the general direction of 
tlie anterior superior 
spine of the opposite 
side. It is kept close to 
the surface of the bone, and at a depth of to 4 inches 20 c.c. of 
2 per cent, novocaine arc injcctc<l. Tlie manoeusTe is now repeated 
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Injpctlnn o{ IocmI anacstlmk. >>c«dJcs in situ. 


along the posterior surface of the neck, and a similar injection is 
made. (Figs. 183 and 180.) 



oE tlifl fragmenU before nio lateral rotation haa 
lieen corrected. The mode of injection of local 
anaesthetic U sltovrn. 
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liediiction of the fracture may now be carried out painlessly, by the 
method shomi in Fig. 181. 

rosiiion of the patient on the orthopaedic iaOie . — This is of primary 
imporhvnec in the “ blind ” operation of nailing. Two points require 
to be considered : firstly the position of the limb should be one which 
will sccxirc the most accunite apposition of the fragments, and, 
secondly, guidance should be available as to the direction in which 
the axis of the femoral neck lies. Roth requirements are satisfied by 
the following technique, modified from that of Koordenbos, In this 
method, the legs are widely abducted so that the distance betsveen the 
two medial malleoli is equal to the dis- 
tance between the anterior superior spine 
and malleolus. The axis of the femoral 
neck (antero-posterior view) now lies in 
a line drawn from a point f*inch below 
the base of the trochanter to the anterior 
superior spine of the opposite side (Fig. 

187), In addition, the affected limb should 
be in a position of e.vtreme medial rotation, 
in order that the fractured surfaces may be 
occurntcly opposed. For this it h ncccssarj’ 
to rotate the limb medially until the foot 
is lying nearly horizontally. The limb 
should not be rotated simply by twisting 
the foot, or a spiral fracture of the lower 
leg may result. The rotation is gradually achieved by using the slightly 
flexed lower log ns a lever. When the necessary rotation is obtained, 
the knee is straightened and the foot fixed in posiflon on the frame 
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Dia;;ram to show the (hreetioo 
of tfie axis of tfic femoral neck, 
m the position ofaUluction de. 

scribed in the text. 

A. — Anterior superior spine of 
opposite stile. 

D. — ^Trainsvcrso nds;o at base of 
trochanter. 
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Patitmt placed on tho Portable Traction TaUe in pcMitiun for tho nniling 
operation. {.S'ee ilf-riplion in Itjt.) Note the extreme mcilinl rotation of tho 
ofleclcd leg. (The skin of the operation urea lias been painted with itxiine ) 

(Kig. 188). Where local an.nestlicsia alone is used, this c.vtremerot.t- 
tiim causes some temporary discomfort to the patient, but, if the pre- 
mcdicatinn is adcqtiate, the discomfort lasts only for a few moments 
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after the leg has been fixed, and the patient remembers nothing of it 
afterwards. It is rarely possible to overdo the medial rotation : the 
fault is much more likely to lie in the other direction. The position of 
the fragments after insufflcicnl medial rotation is seen in Fig. 185. 

The amount of traction to be applied to the limb varies according 
to circumstances. If the slmrtening has previously been reduced, 
sufficient traction to steady the patient 
on the orthopaedic table is all that is 
required. 

Radiographs . — At least five films will 
requite to be taken during the course of 
the operation. An antero-posterior and 
a lateral view should be taken at this 
stage to ensure that the reduction is 
accurate. For the lateral view, the tube 
is placed just inside the sound limb at 
about the level of the knee, and the 
plate is held pressed well into the loin just 
above the iliac crest (Fig. 189). While 
these nimsare being developed, the Opera- 
tion is commenced. If reduction of the 
fracture is shown to be faulty, further adjustments can be made 
later in regard to the position of the limb and the amount of traction 
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Exposure of the femur for tl>o nailing operation. Tho fascia lata and vastus 
lateralis arc mcisod and rctrocleiL A hole u punched in the rortex { in- below 
the base of the trocluntcr, and thioi^h thM tho guide is mserted by hand 
The wliite spot indicate* the position of the prclunmary guide which is passcil 
along tlio anterior surface of tliebone. Themamguidoiskept parallel to tins. 

applied. Two further films, an antero-posterior and a lateral view, will 
be nccessarj’ to confirm the position of the guide, and a final antero- 
posterior view should show the nail in situ. 
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^lethod of obtaining lateral radio, 
graph of neck of femur. Position 
of tubo and plate. 
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The incision begins at or just below the tip of the trochanter, and 
extends do\\'nwards in the line of the shaft for to 4 inches, depend- 
ing on the amount of adipose tissue. The iiio-tibial tract with the 
posterior fibres of the tensor fasciae latae, and the vastus lateralis 
are divided, to expose the shaft of the femur in the lower part of the 
incision. A search is now made for the transverse ridge which marks 
the junction of trochanter and shaft. This is easily identified as 
being at the upper limit of the origin of the vastus lateralis. 

Insertion of the rvire guide . — nic point for insertion of the guide 
lies on the shaji of tlic bone f-indi below the transverse ridge, and a 
hole the size of the guide is punched or drilled through the cortex. 
The guide is then inserted without dilliciilty by hand as its path lies 
entirely in cancellous bone. Standing directly above the guide, the 
operator aims it in the direction of the anterior superior spine of the 



Th« dHpla«mcnt previo«i»!jr s«n Sn a Utora) view 
(Fig. 185) now be«n corrected hy extreme media) 
rotation. Tlio plane of tlio anterior aurfaeo of the seek 
fa parallel to ita central nxta, and a preliminary guido 
(A) la paased along Ihie aurCace. T]>« main guide (B) la 
kept panUIel to it. 

opposite side. At the same time the gtiidc is kept parallel (under the 
direction of tlie assistant) with another guide which has preriously 
been passed in the same line along the anterior surface of the neck of 
the bone (Fig. 191). It is of the greatest advantage to insert the guide 
hi/ hand ; any marked resistance encountered suggests that the point 
is against compact bone, and that the direction is at fault. The guide 
will be felt to cross the fracture before the slightly greater resistance 
of the head is encountered ; it is finally arrested by the compact 
bone under the articular cartilage. 

Antero-postcrior and lateral radiographs are now taken, in order 
that the alignment of the guide may be determined, and nothing further 
can be done till these have been developed. The ideal is, of course, that 
the guide should lie centrally placed in the axis of the neck in both 
antero-postcrior and lateral views. A line slightly belo-.c the central 
axis is permissible, but no other position should be accepted. If the 
alignment is faulty, the direction of error should be estimated, and a 
fresh guide inserted until the position is above reproach. JIuch time is 
lost during the development of the radiographs after each attempt, but, 
L IGI 
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A — Sub capiJfll fraoCure — unrediicci}. Xvte t!«3 iipwflrd <JtKplaeenient. unci 
lateral rotation ahown by the undue prominence of tlie tenser troclianter 
B — Accurate reduction after tractmn and atrong rnedial rotation Satis- 
factory position of the wtro jpude- Hie meostirini; rod la aUo alioun- 
C. — Position of the guide conlirmed in lateral > lew (taken as shoim m Kig. 1 bO) 
D — The nail in position. Its point Iwa J in. frora the articular surface 
(Patient is still on traction table, but limb is now in normal rotation ) 

E, — Lateral view of nail in position (This view has been taken “ anloro- 

postenorly,” with thigh flexed to o right anglo and slightly oliductcd ) 

F. — The appearaoces six and a laalf montlia after Operation. Union has oc- 

curreci as shown by tlie bone trabeeuUtion crossing the site of fracture. 
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FRACTURES OF THE NECK OF TUE FEMUR 

under scopolnminc-morpliinc narcosis ami local anaesthesia, this is a 
matter of little concern to the patient, and is amply compensated for 
by the knowledge that a perfectly placed nail is the all-important 
factor in determining the after-treatment and prognosis. 

In a few cases the degree of abduction demanded by Noordenbos's 
technique will be fojmd to produce a coxa valga defonnity. Tlic 
abduction must then be reduced, and another method employed for 
obtaining correct alignment of the guide. A useful device is shown 
in Fig. 193. A Miebcl clip is placed on the skin over tlie highest point 
of the head of the femur, t.e. ^-inch below the mid-inguinal point, and 
two or three other clips are 
placed at sliort intervals on 
each side of this, forming an 
arc facing downwards and 
laterally. A radiograph will 
tlien show the clip which most 
nearly overlies the axis of the 
neck, and will indicate the 
direction in which the guide 
should be inserted. 

Insert ion of the nail . — 

After the position of the 
wire guide is judged to be 
satisfactory, a nail of suit- 
able length is chosen. This 
is estimated by the length 
tif guide ss'ithin the bone, 
which may be detertnined 
from the graduations upon it, or by subtracting the length of 
guide outside the bone from its total length. Alternatively the 
measuring rod may be used (see description to Plate XXIX). In 
its final position, the nail should stop J-inch short of the articular 
cartilage, and, in calculating the length of nail required, one should 
subtract another J-inch to allow for impaction of the fragments. 

The nail is thrcatlcd on the guide, and is hammered home with 
the aid of the spcci.al punch, while an Assistant presses on the other 
side of the peUas. The hammer blows may appear to cause some 
discomfort, but, if the narcosis is adequate, the patient remembers 
nothing of it afterwards. A little gas may beadministere<l if ncecssan*, 
but this is rarely required. After the nail has been driven home, tlic 
frngmentsare impacted by theuseof theimpactingpunch (Plate XXIX), 
b)' which the lower fragment is hammerwl along the nail, and any gap 
which exists between the fracture surfaces is closed. The traction must 
he relaxed before this is alieinpletl. .After Impaction has been carried 
out, the nail will usually be found to project a little outside the shaft 
of the bone, and will require a final lap to drive it completely home. 
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of obtaining c-orrcct ftitmimcnt of tlin 
ffuiile by Iho nJACjnc' of a aomtejrclo of Mjcbel 
clips in llto skin. Tbs guiito was aime<l to pass 
ID a lino Iwtnccn tho centra dtp and tlio ono 
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Care must be taken not to break down the cortex by burying the head 
of the nail. 

The position of the nail should be confirmed by a final radiograph 
before the patient leaves the table. (An antero-posterior view will 
sijfDce.) During the dc^’elopment of this film, the iroiind is closwl. 
In stout patients, a small drain may be inserted, and left in for 48 
hours. The radiograph will be a\'ailablc before the <lressings arc ready 
to be applied, and if any correction requires to be made, the wound 
can be rapidly reopened. If the nail has penetrated too far, it can 
be extracted for a short distance. Alternatively, where necessary, it 
may be driven in a little further, or more adequate impaction may be 
carried out. 

After-treatment. — Complete bony union of the fracture probably 
docs not occur until four to six months after the operation, but if the 


Po8t.oporative cxi*rcbM to fnsim mobility at hip end knee 
joint a. Tbcae may bo commenced two or three days after t ho 
operation. (Tlie sling is separately illustrated in Fig; 67.) 

nailing has been successful, the fragments should be held in perfectly 
firm apposition. No retentive apparatus is therefore required after 
the patient’s return to bed, and active movements arc encouraged from 
the first. The exercise shown in Fig. 191 is particularly useful : with 
the aid of the sling the patient carries out “ cycling ” movements of 
the hmb. 

]Vei«hl~bearing. — On the principle that the fracture should be ns 
firm the day after operation as it will be at any time until bony union 
has occurred, some surgeons allow the patient to walk without 
supjiort in about a fortnight’s time, as soon ns the wound of the 
soR tissues has healed. For this, however, it is essential that the 
position of the nail should be above reproach : it should He in the 
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central axis of the neck, and should penetrate sufficiently far into the 
head to secure a really firm hold, but its point should be at least J-inch 
from the articular surface. Frequent disappointments will result if 
early weight-bearing is allowed without these conditions having been 
fulfilled. 

Where the position of the nail is less satisfactorj', much greater 
care must be exercised, and no fixed rule can be laid down. Crutches 
should be used at first, and weight-bearing without support should 
not be allowed till there is radiological evidence of healing. 

liemaval of the nail, — The operation is still of too recent date to 
permit of any definite statement regarding the necessity' of removing 
the nail. It is claimed that the nails at present made of non-magnetic 
stainless steel do not give rise to absorption of bone, so that, if in good 
position, they can be left indefinitely in situ. It is certain, howev'er, 
that absorption is liable to occur if the nail is in faulty position, i.e. 
if it lies within :J-ineh of the bone surface — cither of the neck or of the 
articular cortex. 

Until bony union has taken place, the patient .should be X-rayed 
regularly at four-weekly intervals. Any sign of bony absorption 
around the nail indicates that weight-bearing should at once be dis- 
continued, and the patient kept at rest till consorulation has occurred, 
'fhe nail may then require to be removed. 

After the fracture has firmly united, the patient is told to report 
only if pain or discomfort is cxperlencetl. In a small proportion of 
cases, the nail works loose and becomes partially extruded. Its 
removal then offers no difficulty. 

BASAL FRACTUSES— PERTROCHANTERIC FRACTURES 

Fractures through the b.asc of the neck or through the trochanters 
fall into three main groups, ncconling to the nature of the fracture 
and the presence or absence of impaction. 

Jscompleie or sub-penostea) SrachiTes. — These fractures may he 
little more than a crack through the bone of the trochanteric region, 
so that displacement is usually absent. The appearances in an antero- 
posterior radiograph, however, may be deceptive, and a lateral view 
bhould always be taken, as there is a tendency for the fracture to open 
anteriorly, with resultant forward angulation of the neck. 

Treatment. — In the less severe cases no fixation is required, but 
ns there is a definite tendency to the development of coxa vara, weight- 
bearing should be prevented for several weeks by the use of crutches or 
by a walking caliper splint (Fig. 196). In cases where the fracture 
tends to be more complete, and especially if there is any suggestion 
of forward angulation of the neck of the bone, a short hip plaster 
should be appHctl, with the leg in the position of slight abduction 
and mcdml rotation (F/g. 195). 
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Short typo of liip plaster oMt. Thoioas'Rvalktni^raliprr 

(ii>e<l in caM>9 of sub |>cn<Mteel or splint uncd in ambutanl 

unpneteJ basal freetuirs. treatment. 



FroCBE 107 


A. — Hii«vl or j>crln>clianfene frwtute without impaction. Considcrahls 

lateral rotation u pmienf, as ahown by tlio mnrkwl prominetift' 
of the Ie«!cr troclianler, but tlieie is no upward (iwplaeemenf . 

B. — The same caso after reduction b\ the Whitman method (FiS- ll’l.) 
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Complete Iractures without impaction, — ^\Mien tlie fracture is 
complete and no impaction has occurred, considerable displacement 
is usually present. Lateral rotation of the limb may be especially 
pronounced, as, if the fracture is distal to the capsular attachment, 
the lower fragment is completely uncontrolled (Fig. 107). A varying 
degree of upward displacement is also present. 

Treatment. — ^The most satisfactory treatment consists in the 
immobilization of the limb in plaster in a position of wide abduction 
and medial rotation (Whitman). Preliminary reduction is carried 
out on an orthopaedic table, traction being applied to tlie limb in the 
position described (Fig. 3f>8). TJ»c plaster cast maj' be large!}' “ im- 
padded,” but felt pads should be incorporated — two strips -1 to 5 
inches in width over the vertebral column and around the lower 
ribs, and t\\ o small squares over the anterior superior iliac spines. 

If mucli upward displacement has occurred, it is better to apply 
continuous traction for a week or ten days before the ^Vh^tman 
plaster is fitted. The traction should be applied with the limb 
abducted and in a position of slight medial rotation if this can be 
accomplished. Skeletal traction has peculiar advantages in such 
cases, as the rotation of the limb can lA? much more effectively con- 
trolled. 

Bony union of the fracture invariably occurs, but about three 
months’ immobilization is usually necessary to guard against the 
<lcvclopmcnt of coxa vara. 

In the case of elderly patients and in others whose condition 
precludes the wearing of a \Vhltman plaster for that period of time, 
continuous traction should be employed throughout. The different 
methods of applying traction arc described under fractures of the 
shaft of the femur. 

In a definite proportion of basal fractures it will be found that the 
line of fracture extends obliquely downwards into the .sh.ift of the 
bone, so that the lesser trochanter lies on the upper fragment. Alter- 
natively the lesser trochanter may be completely avulsed as a .separate 
fragment. In such cases the limb should be immobilized in a position 
of fiexiem at the hip joint in onicr to re!a.x the pull of the ilio-psoas 
muscle. 

Impacted fractures. — Impaction of the fragments is most liable to 
occur when tlic fracture is situatctl at the base of the neck at its 
junction with the trochanters. The neck is then driven into the 
cancellous bone of the trochanteric region (Fig. 200 ). The function 
of tile limb is often surprisingly little impaired, but movements, 
espeeially abduction, arc likely to be limiteil. On X-ray examination, 
the deformity may be seen to be .slight, but v.’irying degrees of shorten- 
ing and lateral rotation arc usually present. 

Trealmrtit tlci>en<ls ii|)on the general condition of the patient, 
and on the amount of deformity present. In young healthy adults, 
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Reduction of a basal fracture of tlie neck of tiie ferruir, anil application of 
plaster cost (Whitman's coethod). 

A. - — Patient in jxieitionon the Portable Tractran Table (Plato XXX IV). The 

limb is fixed m abduction and tnedial rotation, and screw traction is 
applied — the amount depending on tlio dcgieo of upwan) displaeoment, 

B. — Felt pads in position. One strip is plaeeil round Die lower nlw, and a 

small square over each anterior superior spine. In adiLtion, n long 
felt pad 4 in. uide is placed posteriorly o\er the spine and sacrum. 
0. — The plaster cost completed down to tho ankle. It is extendeil f>\et the 
foot after tills Iios beendetariiedfrcuntlieroot-plereoftlic table. Tlioknco 
is fixed in a slightly flexed position. An abdominal window Lt provided. 
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unless the deformity is very slight the fracture should usually be 
disimpacted. This is best carried out by the method described for 
the reduction of sub-capital fractures (Fig. 18 f), and the patient should 
thereafter be treated in a 'W’hitman phister(Fig. 199), ivith or -without 
a preliminary period of continuous traction. 

Iti elderly patients, much greater circumspection is required. 
It must be remembered tliat a firmly inipacted fracture is \rell 
established on tlie way to^\•a^ds bony union, atid tliat, unless the 
deformity is such as will prevent reasonable Ametion, the surgeon 
takes a great responsibility in disimpacting the fragments, as a long 



pcriotl of immobilization will then be required. The conservative 
treatment of a firmly impacted fracture may involve no more than 
the jireverdion of svcight-bcaring for six to Uvelve creeks, and the 
employment of massage and exercises from the outset. If the im- 
paction is judged to l)c insufficiently secure to permit of free move- 
ment, a short plaster cast of the type sliown in Fig. 105 may be 
employetl for a few necks during which time the patient is kept at 
rest. Elderly patients cannot safely be allowed to use crutches. 

Nailing operation in basal fractures. — In a certain number 
of basal and pertrochanteric fractures it njay be possible to secure 
fixation of the fragments by means of a Smith Petersen nail. It is 
essential that the up|>er end of the distal fragment should be suffi- 
ciently broad for the nail to secure a finn liold. 'With this end in view, 
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the iiail should be inserted at a much more oblique angle than in 
sub-capital fractures (Stirling). The operation is particularly suitable 



Fioche 200 


Dasal fracture^ of tlio nock of the femur 
vnthfirmunpsctioooftliofra'rments. Con- 
Bicierabto enorfenfng ami coxa Tara are 
present, tut only a modemte degree of 
lateral rotation. 

for non*impacted fractures in old people, as the necessity for prolonged 
immobilization will then be avoide<l, and freedom of movement can 
be allowed from the outset. The hold of the noil on the lower frog- 
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Dasal fracttini of tlio neck Of the femur trealoil 
with a Bmitli Petemm bbiL Koto iiiat the nail 
is inserted at an angle mtiidx different from that 
advised for eub-eapitat fractures. (Compare 
«ith Fig. I9.> t 

ment, however, is liable to be somewhat insecure, and v eight-bearing 
should be permitted with caution, owing to the danger of coxa vara 
developing Ireforc union is firm. 
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FRACTURES OF THE SHAIT OP THE FEMUR 

I N all types of fracture of the shaft of the femur, shortening is 
invariably present, due to over-riding of the fragments. Traction 
is required not only to undo this over-riding and to secure apposi- 
tion of the fragments, but also to maintain the position after re- 
duction lias been effected. The femur is so thickly padded nith 
muscles, that in the absence of traction no splint or plaster cast, 
even if carried up on to the trunk, can provide adequate control of 
the fragments, and re-displacemcnt unll always tend to occur. Any 
splint or plaster cast applied during the early stages of treatment 
serves mainly os a support to the limb during the maintenance of the 
traction. It also determines the general position of the limb in 
relation to flexion at hip and knee joints, and it prevents sagging at 
the fracture site with consequent backward angulation. It zcill have 
little or no effect in procuring true immobilhaUon of the fragments. 

If the splint or plaster cast can be suspended clear of the bed by 
counter-balancing iveights, the patient’s comfort ivill be greatly 
increased, ns the limb can then be moved tvithout effort as he changes 
position in bed, and wthout the same risk of displacement of the 
fragments. The circulation of the limb as a Avhole is improved, and 
swelling is more rapidly alles-iated. 


TRACTION BIETHODS 

Skiu traction. — This is obtained by two strips of adhesive material 
or “ traction strapping ” afTixed to the skin, one on each side of the 
limb, >Iany brands of such strapping are available- Strong holland 
material backed with glue has 
been used for many years. A 
suitable %vidth is 9 inches, for 
in tliis the two strips can be 
conveniently obtained from 
one length of material if this is 

cut obliquely (Fig. 202). The „ ,h., 

distal end of the strip must njaylwobtwiHxifronionclfmj^hofTnatcrial. 
always be narrow (not more 

th.an 2^ inches in width), but it is of advantage to heive the strap- 
ping broader ht its upper part as a fumer hold will then be 
obtained. Overlapping of the strips should be avoided — especially 
on the anterior aspect of the limb. Cuts mav be made into tlie strap- 
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ping so that it will He more c\enly on the leg (Fig. 203). ^Vebbing 
tapes are sewn on to tlie lower ends, or the strips may be cut longer 
and the distal part folded 
to form a strap. Holland 
^ strapping is usually made 
more adhesive by warming 
^ — 7 ' — "y T' ^ Ig or by juoistening with tur- 

- v- \ pentine. It is then applied 

FioiniTaM the 

Altematneinetlioda of cvittmg the strapping whoXc length of the limb. 

90 that It may lie evenly on the linob. Aweb- In the application of 

bine tape may be EPTen on to tile lower end . >• ±. . • 

(A), or the strapping may be folded (B). tmctjon strapping certain 

precautions are very essen- 
tial. On HO accouttl should the strips meet or overlap on the front of 
the ankle region, as the most devastating pressure sores arc then 
liable to result, when the inevitable slipping of the strapping takes 
place. I’ads of felt or tiool should be placed between the strapping 
and the malleoli, where the skin is intolerant of 
pressure. The strapping is secured with a soft 
encircling bandage ; this should start a hand's 
breadth above the ankle joint, or pressure sores uiay 
be caused. Circular turns of adhesive strapping 
should not bo used, for they may cut into the 
skin ns slipping occurs. 

Skin traction is most successful in cases where 
fixed traction is to be employed. For continuous 
traction the method is less satisfactorj', for If adc- traction, 

quate u eight Is applied the strapping tends to slip, 
and may retiuire to be reapplied at intervals of two or tliree weeks. Some 
skin irritation is frequently cnusctl, and occasionally, in spite of all 
precautions, actual excoriation results. The method has houever 
many advantages over skeletal traction. In tliat there is no danger of 
bone infection, and there is less likclihootl of stiffness of the knee joint 
afterwards. 

Of recent years, several proprietary brands of traction strapping 
lm\e become nvaifabfe, e.g. Ftexopfast " orihopaedic strapping. 
This is non-expiaiisile longitudinally but stretches in width, so that it 
adheres very snugly round the limb. Such strapping is less irritating 
to the skin and secures a relatively firm hold. In certain iiMliviiluals, 
hovicver, skin irritation is always liable to occur. The same precautions 
must be observed in regard to overlapping of the strapping in front. 

Skeletal traction. — This tenn is used to designate traction applied 
directly to the bone by means of spedal instruments (Plate XXX). In 
cases of fractured femur, three sites arc available for its application, — 
the condyles, the shaft immc<Iiately above the condyles, and the 
tuberosity of the tibia. Of these, the condyles ore the least suitable 
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choice, and should only be used where ice-tong calipers alone are 
available. It is an undoubted fact that the application of such calipers 
to the condyles tends to cause knee stiffness afterwards, probably by 
the production of an irritative reaction at the ligamentous attach- 
ments. Also, the danger of the points of the calipers slipping into the 
knee joint cannot be disregarded. The supra-condylar region and the 
tibial tuberosity are more satisfactory sites for application of the 
traction. With the former, a more direct pull is obtained on the 
femur, and certain displacements, particularly that of back'vard 
angulation, may be more easily corrected ; with the latter, there is 



F/ctr»B 205 

Appliances usej for oblaining ekoletal traction on tiie femur, anti eftes of their 
appifcation. 

I). — Ice-tong caliper* applied to tho cootlylea of tli© femur. 

A. — Pm with rotatiog etirrup applieti to tibial tulwrosity. 

C. — I’m with rotating stirrup applied above tho eontlyJes. 

D. — ]\jnif)jncr wire applied to femur abov© the condyles. 

certainly less tendency to knee stiffness, and tho joint does not appear 
to suffer ill any way from the traction. The Kirschner wire is prob- 
ably most suitable for use in the supra-condylar region, and the pin 
and rotating stirrup for the tibial tuberosity. The different appliances 
used for obtaining traction In coses of fractured femur and the sites of 
their application arc illustrated in Fig. 205. 

Skeletal traction lias very definite advantages over skin traction 
in that a much stronger jiull can be continuously maintained without 
risk of slipping, and the rotation of the lower fragment, together with 
the limb as a whole, is more effectively controlled. The risk of pro- 
ducing i)onc sepsis is relatively slight, if adequate precautions are 
observed, but tlic traction should not be applied in jiro.ximity to any 
skin abrasions or to otlicr potentially septic foci. 
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Insertion of Kirwhner wiro tt>rou);h tiie •upra-coiulyUr region Tlio wire is 
tinllod through from the mciintl suit*. A point 1 fn. above and } in. in front of 
the sdduetor tubercle is selecte^I. ekrlrie itrill with telescopic nttocli- 

ment is nUu aliowm in Plate XXXVII, ) 
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“ Fixed ” traction. — In this type of traction the pull is applied to 
the limb against a fixed point of counter-pressure. In the old method 
of treatment by a Liston’s long splint, the foot was pulled do^sm towards 
the end of the splint, while counter-traction w’as obtained by a perineal 
band tied to the other end. At the present time, fixed traction is 
usually carried out in a Thomas’s splint, the padded ring of which 
provides counter-pressure against the ischial tuberosity- This method 
of obtaining fixed traction is fully described tn the section dealing 
with the use of Thomas’s splint (p. 17S). 

Continuous traction. — By this method the pull is exerted by means 
of weights attached to the limb, either through the medium of skin 
strapping, or applied directly to the bone (skeletal traction). Ji 
should he tioied that there is no -point of counter-pressure : the pull is 
counter-balanced by the patient's men iceiglit, and in order that this may 
be ejfeciivc the foot of the bed should aheays be raised. The elevation 
required varies with the of splint used, and with the amount of 
traction employed. 

/iinoiint of traction. — It is most essential that adequate traction 
should be applied in order that the shortening should be completely 
corrected. In cases of transverse fracture, persistent lateral dis- 
placement of the fragments is frequently due to nn insuflicient pull, ns 
the slightest degree of over-riding will obviously prevent end-to-end 
apposition. On the other hand over-distmction must be carefully 
avoided, as- separation of the fragments, even for a short time, will 
nllow the intcr-position of soft parts between the fracture surfaces, 
and delayed union will almost certainly result. 

It is a useful rule to apply in the first instance a weight equal to 
one-seventh of the body xceight, i.e. 2 lbs. per stone. It should be em- 
phasized, however, that no fixed rule can be laid dowm, as the traction 
required >\ill vary according to the type of fracture, and the muscu- 
larity of the iiitlividual. In the case of transverse fractures, a much 
greater u'cight will often be necessary to allow the fragments to slip 
into apposition, but it Mill subsequently require to be reduced, if 
over-distraction is to be avoidcil. All patients should be X-rayed 
twenty-four to forty-eight hours after the traction is set up, and the 
weight readjusted if necessary. If the weight is being used to suspend 
the splint as well as to prosddc traction (f.c. on the Ifodgon principle), 
it must be correspondingly incrcascil. 

Direction ol traction and position oi the limb.— Emplmsis is 
usually laid on the importance of distinguishing between fractures at 
the din'erent levels of the shaft of the femur, in determining the 
position in which the limb should be put up, and the direction in 
uhich traction should be applied. 

In fractures of the upper third, the small and uncontrollable upper 
fragment is likely to be flexed, abducted and laterally rotated by the 
action of the ilio-psoas and glutei muscles, so that, in order to bring 
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the lower fragment into line, the limb should be put up, and the 
traction maintained, with the thigh in this position. 

In fractures of the middle third, no special importance is attached 
to the position of the limb, but the fracture site must be well 
supported to prevent backward angulation, which W'ill tend to occur 
if the slings are allowed to become dack. 

Fiocturcs of the lou:er third and stipra-condijlar fractures require 
special consideration, as, owing to the pull of the gastrocnemius muscle, 
the small lower fragment is usually 
tilted backwards. It is advised, there- 
fore, that such fractures should be 
treated niih loth hip and knee joints 
flexed, in which position the fragments 
are brought into alignment (Fig. 208). 

In general, however, it will be found 
very satisfactory to treat all fractures 
of the femoral shaft in flexion at both 
hip and knee joints. In this position, 
the leg can be more easily suspended 
clear of the bed, and knee stiffness is 
less likely to result from prolonged im- 
mobilization. 

Difficulties in reduction.— The first 
radiograph taken after the fracture 
has been put up may frequently come 
as a painful surprise to the operator, 
as considerable displacement is sometimes shown to remain, 
when clinical examination had suggested that the alignment was 
satisfactory. It should always be possible, however, by appropriate 
measures to correct anj' marked deformity, although one cannot 
always be successful In securing accurate end-to-end apposition. 
Often the traction will be shown to have boon inadequate, and the 
displacement may immediately disappear if the pull is increased. In 
other cases, the fault may be in the position of the limb : increased 
flexion of the thigh in fractures of the upper third, or of the leg, in 
supra-condylar fractures, may bring about the desired improvement. 
The tightening of a sling or the placing of a pad of wool below one 
fragment may be equally effective. Much can also be done by altering 
the direction of the traction. Mechanical fixation by o|>cn operation 
should only be consideretl in fractures of tiic femoral shaft, when all 
conservative measures have been tmsticccssful, and it is probably to be 
regarded ns a confession of failure. It should be remembered that 
accurate end-to-end apposition of the fracture, however desirable is 
by no means essential to a good functional result, but shortening must 
be rctiuced to n minimum. The question of alignment is however of 
primary importance ; apart from the local deformitv, a fracture which 
17C 
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Drawing to ihow how, in tupra. 
condylar fractures, tbo small 
lower fragment la tilted back, 
wards by the action of the 
gastroenemiua muscle. The dis- 
placement IS corrected when the 
hip and knee joints are flexed 
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has honied with angulation is very liable at a later date to lead to 
static disturbance in the knee joint, as the result of the abnormal 
stresses to which the joint is subjected. 

After-treatment. — Traction is essential for a inlntmuni of five to 
six weeks, and is usually maintained for longer periods. It should he 
gradually relaxed, ns there is radiological evidence of consolidation. 
After traction has been discontinued, the limb may be retained 
in the splint to prevent possible angulation at the site of the soft 
callus, or a plaster cast (which should include the trunk) may be 
applied, in which case the patient can be discharged home. 

Kttee moi'ettients . — With certain splitits and mctlzods of traction, 
movements of flexion and extension of the knee may be carried out 
from the first, hut the value of this is doubtful, as in the early stages 
movement at the fracture site is ILable to result. In any case, not 
more than 30 to 43 degrees of movement is normally possible during 
the application of the traction, and it is questionable whether a wider 
range of movement is obtained any earlier than in cases svhcrc complete 
immobilization is maintained until the fracture 
lins firmly healed. If the knee is immobilized 
in fie-xion, tlic elmnce-s of subsequent slUTncss 
fire not very great, but the patient should be In- 
Rtnictcd from the first to carry out “ qxiadriceps 
exercises " (c.g. upward jerking of the patella). 

This can he done quite easily even under a plaster 
cast. 

Prevention o/“ drop-fool.” — Drop-foot is particu- 
larly liable to occur in older patients, and a careful 
watch should be kept for its development. The 
ankle joint may be fixed at a right angle from the 
outset; alterimtively the patient is instructed 
to move the joint freely, and fixation is carried 
out only if w'cakness of tlie tlorsi-fiexor nzuscles 
liccomes apparent. A serious form of drop-foot, 
due to paralysis of the lateral popliteal ners'e, may 
result from the pressure of a sling on the back of 
the head of the fibula. 

UV ig/if-ftrariiig. — It is an old maxim tliat weight- 
bpuring xcilhoul support should not be allowed for 
100 days after the accident, but in many eases the 
fracture is perfectly firm on clinical and radio- 
logical examination after eight to ten weeks. It 
is better to err on the safe side, Imwcvcr, ns 
rc-fmeture is not unconunon. A wolking caliper 
splint (Figs'. 10(1 and 209) may be worn for several s\ecks before 
ftdl wciglit-beatiiig is nliowctl. 



FfCCBE SOO 
A Thomas's walking 
cflljfw'r splint. 
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THOMAS’S BED (KNEE) SPLINT 

This splint (see also Plate NXXII) i$ probably the most widely used 
of all appliances in the treatmentof fractured femur. Itcan beemployed 
for either fixed or continuous traction. 

Fixed traction. — It was for this type of traction that Thomas’s 
splint was originally designed, and for which it is most essentially 
suited. The traction is ob- 
tained by means of skin 
strapping, which is pulled 
down and tied to the end of 
the splint. A "spjcader” 
(Fig. ‘20 1) may be ^ised. or 
the extensions from the strap- 
ping may be brought round 
the sides of the splint before 
l>eing tied, in the umnner 
shown in Fig. 210. Counter* 
pressure is obtained by the 
pMsl\ of the padded ring 
against the ischial tuberosity, 
and in order that this should 
be cJ/ective, an accurately fitting ring is s-ery esscntinl. If tlio 
ring U too large, it will slip up over the tuberosity, so that the 
pressure w ill conic to be taken on the perineum. The limb is sujjported 



of obtninmg fisc<< traction m a 
Tliomas’a iplint, witliout the um of a snrcnilcr. 
Extcnaiuim from the ttmppinf! aro brought 
rounil the milo bars iH’fort* being ticil 
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Fixed trartion in a str^iUit Tlioniaa'a epimt. 

X«to tliat Iho moUeoli aro protorteil by felt ihwU, that the heel is loft free, nivl 
that no uverlapping of the •tranpinj' orcura on the front of the ntiklo resioii 
A largo pMtd of wool is placcxl bebm the kneo. {Tliis has Va-en omittrvl from the 
photoitTaphfcirthORakeofcIcametM.) It iaaiivvicti that the tract ion at roppini; 
should ho sectircil to the limb by a soft Inndiigi*. anil not, as shown here, by 
cirriiUr turn* «f adliesixo slm;<puiK. 


in the splint by means of Rannel slings passed between the two .side 
bars, ^ch sling is adjusted separately, njlcr the limb is in Ihe 
splint, and is secured with n special clip or with at least two safety 



FRACTURES OF THE SHAFT OF THE FEMUR 


pins. Alternatively, a gutter splint extending from the upper thtgli 
to below the calf may be employed. Tliis can be supporteti by two 
slings, one at each end. To avoid the development of pressure sores, 
the posterior surface of the heel must lie well protected by wool, or 
alternatively, no sling may be placed there at all, the heel being left 
entirely free (Figs. 212 and 213). A large pad of wool is placed behind 
the knee, to maintain the joint in 5 to 10 degrees of flexion. 

As the museulaT spasm is gradually overcome, tension on the 
strapping is reduced, and the slack must be taken up at frequent 
intcrv'als, until all shortening has been corrected. On no account rnuft 
an elastic pull be exerted loxcards the end of the splint, e.g. by a spring 
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Fixed traction in a Thotaaa’g apimt bant at tbo knaA. 

Tbw motlKwl is nscliil in tract of 1J» Jo«ar iWnl of the femur, wlirro it is 
Bilviaable thnt both hip find Knw jennta ahoiihl IfCflexoii. The BUpport (nr the 
ilutal end of the splint in ronibinetl witli a root.|n«<.'C wliiih maintojns (tom* 
flexion ol the ankle. 

or stretched rubber tubing, or pressure sores will rapidly result .at 
the points of contact of the ring. After shortening has been corrected, 
the traction tapes tvill require to be tightened only \vlien siipp/ttg of 
the strapping ocettrs ; this depends upon tlie quality of the stmppujg 
and on tlic care with which it lias been applied. The slings require 
constant attention, as they lend to work loose, and to allow sagging 
of the limb at the site of fracture. This may be prevented b}’ the use 
of the posterior gutter splint already described. 

It is often preferable to cmjdoy a Tliomas’s splint which has been 
bent at the level of the knee joint. This is of .special advantage in 
fractures of the lower third of the shaft of the femur, as flexion 
at both hip and knee joints can be obtained (see p. 170), The 
distal end of the splint may be sup)K)rtcd by the special attachment 
shown in Fig. 212. This attachment is conveniently combined with 
a foot-picce, which maintains dorsi-flexion of the ankle. Alternatively 
17D 
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the splint may be siispcncled clear of the l)cd by countcr-balanciiifj 
\Yeights, or by slinging it from a pulley in the manner illustrated in 
Fig, 213. The patient can then move about in bed with greater 
freedom, and the use of the bed i>an is attended with much less dis- 
comfort. If the splint rests entirely on the bed, the patient tends to 
remain anchored in one position. 

Continuous traction. — The simplest way of obtaining continuous 
traction in a Thomas’s splint is to fasten the end of the splint to 
the foot of the bed, which is raised on blocks. The traction is 
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Satisfactory mctlioii of nlitsinini; ronlinnou* traction m a Tlioiiuia'# eplmt. 
> ««<l traction l* fircl camert out to tlic cm! of the splint, winch i* bent oppo- 
flitc the knee A weicht is tlwn ntlaciwil In Ihe tpiinl, winch n auiificnilctl 
clear of lh» licil. TJ>o foot of tht* b«»J « rBuwrl to pronJoconntf'r.twction. 


increased by the weight of the patient, and is unaffected hy slight 
slipping of the struppjjig. In juldition, Die pressure of the ring 
against the ischial tiihcrosity is rcducctl. 

.V more satisfactory method is to suspend the splint clear of the 
bed, and to attach a weight which will exert a pull in the line of the 
limb (Fig. 213). ll h preferable that the zeei^ht should he atlachcd, not 
io the leg, but to the splint. By this mcthtxl the limb is not being pulletl 
into a stationary splint, but the limb and splint arc being piiKcd down 
together against the counlcr-lraction of the patient’s own weight. 
The splint therefore acts merely av a support for the limb, oiul docs 
not provide counter-pressure. The effect of the traction is actually 
to pull the ring aicay from the ischial tiilicrositv. This method gives 
180 





rHACTURES OF THE SHAFT OF THE FEMUR 


much greater comfort to the patient. He enjoys a relatii'e freedom of 
movement in bed, as he is able without assistance to change liis 
position in all directions, and, from the first, can lift himself easily 
for nursing purposes. As in all methods of applying continuous 
traction, it is essential that the foot of the bed should be raised. 

Skeletal traction . — The piill may be obtained by mcajis of a wire or 
pin passed through the femur above the C5ondyIes or through the 
tibial tuberosity. A fiexion'piece ’* should be attached to the splint, 
ns traction is more easily applied with the knee flexed ; it also allows 
movements of the knee during treatment. The splint is suspended 
clear of the bed, and the flexion-piece is arranged so that the lower 
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tfaetjon in o Thomas’s filled iriUi a Hexion-picce. 

Traction is maintained m the ime of tho femur by meana of a 
Kiniciiner wire passed through the eupra-condyJar region, Tim 
ftexion-pieco is arranged eo that the iower leg is lionsontsl ; it la 
fitteii with a foot-pieco which beeps tha foot dorsi flcTed to n right 
angle. This method of treatnienl anon's movement at the knee 
joint during ttie oppiieation «f traction. 

leg is horizontal (Fig. 214). Traction is usually applied in the line of 
the femur, but, in supra-condyJar fractures, the pull is exerted more 
horizontally, and tho binge of the flcxion-piccc is placed under 
the site of fracture, so that luickwanl angulation may be corrected (sec 
Figs. 222 nn<l 22.'?). As before, it should be noted that ike limb ie not 
bein'! pulled into a stationary s}7lint ; the splint can slide up and down 
the bed witli the patjcjit, and nets merely as n support to the limb, 
'flic paddcil ring of the splint has little function — eomiter-tracUon is 
provided by the {jatient’s own weight, and the foot of the Ixxl is 
therefore raised. 

This method of treatment enjoj’s cwisiderablc popularity ; skeletal 
traction lias certain advantages which have alreadv been dis- 
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Attachment ol rapoa lor tlio awpentton of 
s Aplint. 

A. — by nhicti mp^stincnare nliachcd 

to oach of the four hooks. 

B. — Slip knot by wfu'ch the ropo bcanoB ti»e 

T\-cight 18 atinrhed to the slings. It 
can tn slid in eillior direction along 
tiio «(in):s areonfing to tlie nnglft n( 
nhirh traction is nppliei). 
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cussccJ, nml movements of the knee joint can be carried out during 
treatnjcnt, Sucli movement may be allov^'ed after the first t«'o or 
tiirec Aveeks ; a rope attached to the flexion-piece is passed over a 
pulley, and given to the patient; with this he can move the knee 
through a range of about 45 degrees. The value of such exercises is 
doubtful, however. If we accept the present-day view that joint 
stiffness after fractures is due mainly to changes in the muscles, such 
passive exercises can have little value, and may actually delay union 
of the fracture. The prevention of knee stiffness after fractured femur 
is discussed on page 177. 


HODGEJPS SPUNT 

Tliis splint (sec also Plate XXXII) bears some resemblance to the 
Thomas’s splint, but it has only “ h.alf a ring ” at iU upper end, and 
this is unpadded. The side bars, which arc slightly bent at the level 
of the knee joint, have each two small hooks attached, and in addition 
they may be joined together by two arclies or cross-bars placed above 
and below the knee. 

The splint Itself provides no counter-pressure ; It is merely a cradle 
in which the limb is suspended. As, however, the limb is secured 
by some form of traction to the splint, traction applied to the splint is 
communicated equally to the limb. The foot of the bed Is raised to 
provide countcr-traction. The traction is carried out at an angle of 
upwards of 15 degrees to the horizontal, so that its effect is “ half 
lift — half pull” By the action of a single weight, therefore, the limb 
is suspended clear of tlie bed, ns well as being pulled in a longitudinal 
direction. 11 is found that this upward thrust is of service in pre- 
serving tlic normal anterior bowing of the femur. 

Technique ol application . — Skin traction is usually employed, aud 
is carried out in the manner described on p. 171. If skeletal traction 
is desired, a rigid pin iv passed through the femur above the 
condvlo nr tJjTough tlic tibinl tuberosity fFjg. 200). 

Tlie splint is then laid along the anterior surface of the limb, and 
flannel slings ore arranged posteriorly between tlie side bars. The 
heel should lie well protected with wool. If skin traction is Ijcing 
carried out, a “spreader” may l>e used, or the strapping may be 
carried round the sides of the splint Ixifore being tied to the end (Figs. 
201 and 210J. When a transfixion pin is used, its ends are attached 
to the splint — either to one of the cross-bars or to the distal pair of 
hooks. 

Two pieces of rope about 4 feet long are cut, and each is attached 
by its ends to the hooks on the same side of the splint. These form 
slings, by which the splint is suspended. In order that the splint may 
lie “ on an even keel,” it is important that these rope slings should be 
of the same length. This can be assured by cutting ropes of c.xnctly 
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equal length at the beginning, and by placing knots at the same dis- 
tance (say 1 inch) froni the end of eac^. They are then secured to the 
hooks in the manner shown in Fig. 215 A. A third rope, to which the 
eight is attached, is now passed round the two slings in the form of a 
slip-knot (Fig. 215 B). 

The direction of the pull varies from 13 to 70 degrees above the 
horizontal, according to the amount of traction desired. If a stronger 
pull is required, the angle is reduced, when additional weight mil be 
necessary to keep the leg suspended. Conversely, a small ^veight 
pulling more vertically provides less longitudinal traction, but is 
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noilgen'a splint applied in IJie treatment of frarlurwl fpm ir. 

{for d<ter>ption, see Irrt.) 

adequate for the suspension. The rope to which the w eight is attached 
can be slid along the slings, in order that the splint may be balanced 
with tlie lower leg horizontal : such adjustments will be necessary, 
whenever the angle of traction is afterod. Tfie upper cross-bar of the 
splint should ride well clear of the skin of the groin. If pressure occurs, 
the cross-bar should not be paddeil, for this betrays a lack of under- 
standing of the Ilodgcn principle — the slip knot should merely he slid 
a little proximnlly along the slings. 

Amount of iceighi . — .As the one pull serves to suspend the limb ns 
^\cU ns to provide longitudinal traction, considerably more weight 
must be applied than when the latter K the only consideration. No 
rule can of course be laid down, hut 2i to 3 lbs. per stone of bo<lij a eiflht 
may be suggested as a useful guide. 
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“RUSSELL TRACTION” 

Hamilton Russell has dcviswl a method for applying traction to 
the femur, and at the same time supporting the limb in a position of 
flexion at both hip and knee joints, without the necessity of a splint 
or other apparatus. By means of an ingenious yet simple arrangement 
of pulleys, traction is applied both longitudinally and in an upward 
direction. The resultant of these two separate forces is dependent 
upon the law of the pnraUelogram of forces” and can be shoum to 
lie in the line of the femur. 



FlOtTRE SIS 


Hamitton RoMoira m^Uiod of continuoiu traction. 

The nUnf; vthich Rupporf 8 1 lie kneo is ottacliod at eacti end to a wooden Rpreader; 

tiiU preventR it from becoming biinrtted up and causing irritation of the rkin. 

Note the arransement of tho four puUeys reqiiiml. For the tuike of cleamcaa. 
the pillow which sliciuld support the limb lias Ijeen ornitted. 

Horizontal traction is secured by skin strapping applied in the 
usual manner. The upward pull is obtained by means of a sling 
placed under the knee. From the sling a rope is carried round four 
pulleys arranged in the manner shown in Fig. 218. The first pulley 
should be placed above the upper thirtl of the tibia, so that the 
direction of the upward pull is slightly distal to the vertical. Instead 
of the ttvo pulleys attached to tlie upright of tlic frame, a double 
pulley may be used. The foot of the bed is raised to provide 
eounter-tractlon. The mechanics of “ Russell traction ” are shown 
diagrnmmatically in I'ig. 219. 

The lower leg and knee rest on a pillow which is placed so that 
its upper part also provides support under the fracture. Frequent 
adjustments are required, as if the patient slides down in bet! the 
angle of traction is altered. If backward angxilation at the fracture 
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Uiogram to aliow the raeolianics of “ Rit«>»ell Traction." 


It will bo 8ccn tliat there are In-o forcee acting nt the point 0 icliore the 
traction exerted can be regarded oe takini; effect — n nmmor le«e terticat pull 
in the line 0 P| and a horizontal pull in llio line O Q. The reaiiltnnt of thia 
combination can bo calculated from the law of the fyaroUetoQram of JarrtH, 
nhich etatesrhat if the tuo forces l>e leprcacnted in tnngnitude and direction 
by tlie aidca of a parnllctogmm. liicir reaultont is aimilarly represented by the 
diagonal of that parallelogram. 

If 8 lbs weight la actached, the pull exertrsi m tho lino O P ia B tba. (The 
friction of the juilloys is diaregnnied.} But tlie pull m the hno 0 Q ia doiibleil. 
aa it ia carried out by means of a dmMe pallet tv*rr»i (i.e. it la 18 llm ]. Ijoi us 
thcrefote mark out on the line O P u distance O X. which nill correspond to 
tho magniludo of the pull — say. 10 mm . on Ilio scale of 2 mm. to 1 lb. A 
distance O V, ofjiinl to twice O X (i e. 32 mm ) la marked out on tho lino O Q. 
If we now complete th® jwrallelogram O X A Y, ico aee that its diagonal 
(representing tho direction of the resultant force) lies in the hue of the femur. 
This diagonal mcasiirca 38 mm., and on tho scale used, this rrpn.’acnts a pull of 
10 lbs. 

In thoHc calculiitions the force of gravity is disregarded, as tho limb should 
be supported to a great extent by tho pillow on which it reats. 


should occur, the direction of the rcsuUnnt pull of the two forces 
can be lowered by sliding tlie top pulley distnlly. 

There may be some dilFicnlty in controlling the rotation of the 
limb, and there is a tendency for the sling to become displaced or 
to catisc irritation of the skin ircliintl the knee. These ililTicuIties 
may be overcome if the nu-tbotl is modified so that skeletal traction 
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can be crtiploycd. This may be earned out jti the manner illustrated in 
Fig. 220. A Kirschner wire K passed through the bone just above the 
condyles. From the ends of tlje stirrup two ropes are carried down, 
one on each side of the leg ; they arc separated by a spreader just 
beyond the heel, and are then attaclicd to a pulley. The lower leg 
is s\ipj>orted by slings of bandage passed between the two ropes. 
Traction is applied in the manner shown. 

“ Russell traction ” is particularly suitable for the treatment of 
fractures of the ncck''of the femur, or of the upper third of the shaft, 



.Uetfioil of RuskoK iixMlilitMl for ilho wi'tli ak^lcta) tmution. 

A Kin^flmer wire w jmssoil tlirougli tlx* (emnpalio\8 llio condyles. From tlie 
cnili of tlio atimip two ropes ore currMNl down, one on c^ch side of the Vg ; 
they ivre ecpArAlotl by a Sprender just bcj'oiwl tl«c heel nn<l nre then nttnrhcii 
f<i n pulley. Tho lower leg is KupiXirtcil by slings of biintisge passeil Itetween 
the^o two rojxw. Note Unit tlie jiatient luui slipjietl down the lx*d and the 
up\\nnl pull, ns shown, is in too vertical a direction. Tlio pillow which 
supports tlio limb lias been omlttciL 


as the position <if flc-viori at the Iitp is satisfactorily mnintafiicd, and (by 
the skeletal method) the rot.ation of the limb is effectively controlled. 
In fractures of the loner two-thinls of the- shaft, it is perhaps less 
salKfactorj', as in the absence of a firm support, sagging at the 
fracture is liable to occur. The support provided by the pillow is 
lulcqualc only if constant supervision and adjustment are cirricd 
out. 
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TREATMENT BY BOHLER’S METHODS 

Bohler tre-ati fractures of the femur by means of splints on wliicl' 
the limb can be laid with both hip and knee joints in a flexed position. 
The thigh lies on an inclined plane, while the lower leg is horizontal, 
and with the limb in this position, traction is applied in or slightly 
below the line of the femur. 

Bohler’s lower leg splint (see also Plate XXXII).— This is modelled 
on Braun’s splint, but has the additional pro\*ision of a pulley by u Inch 
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Treatment of eupra-condylar fracture of tire femur in UOlilcr’B lower loitf 
splint, uscil in ronjiinclion 'nilli an overhead frame. For this fracture the 
angle of tho splint lies not at tho kneo but at the «■'(« oj fmeiurt. Traction is 
applied in a line considerably lottrcr than tliat of tho femur au that backward 
angulation may he rarrvrteil (Fig. Si3). Hie bod in raised IS to 18 iius. 


traction can be applied to the lower leg. Although designed for the 
of lower leg ftactwres, thvs ns\wii wstd in ctw jvtoettoft 

with an overhead frame, is equally useful for treating fractures of the 
femur. 

Skeletal traction is obtained by means of a pin or wire passetl 
through the tuberosity' of the tibia (I'ig. 203 B), and the leg is laid on 
the splint, which is carefully bandagctl as shown in Fig. 25 1. Traction 
is then applied in or slightly below tlic line of the femur, by means of 
a rope pjvssing over a pulley attached to the frame. Counlcr-trnction 
is provided by the patient’s own weight, and for this the foot of tlie 
l>ed is raised. The splint is tied to the foot of the bed to prevent 
it slipping down the incline, and a ssooden block or box is pl.reeil in 
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the bed for the foot of the sound leg to rest against. Dorsi-flexion 
of the foot on the affected side is maintained by strapping, uhich is 
applied to the sole and is attachcil to the upper part of the splint ; 
altcrnatirely a weigiit may )x? attacluxl by a rope passing over another 
pulley. This prevents not only foot-drop, but also lateral rotation 
of the limb, which otherwise is liable to occur : in addition, it 
reduces the risk of a pressure sore developing under the heel. 

In fractures of the upper third of the shaft of the femur, the splint 
is placed obliquely in the bed so that the limb lies in the abducted 



13ohler'8 lemur splint in uae. In tins cabc. one of fractiira of the 
the ftnple of the sphnt is placed below tlw knee, and traction is cnmeil out 
m tho lino of tho femur. Jfoto how tlio roost proximal pulley can bo used for 
maintaining dorai-flexion of the foot. In some spiintt, a fourth pulley la 
provided for traction at a loner level. 


position. The overhead frame is also arranged for the application of 
traction in this line. 

In supra-condijlar fractures, the lower fragment is almost invari- 
ably tilted, so that an angle |>ointing backwards is produced. For the 
ciirrcction of this deformity two special measures require to he taken — 
the splint should be moved proximally, or a splint with a shorter 
incline used, .so that the angle lies not at the knee but at the site of 
fracture ; at the same time, the direction of traction is lowered. The 
combined effect of these manoeus’res is that the thigh is now pulled 
over the bend of the splint, and the Ixickward angulation is thus 
corrected (Figs. 221 and 223). 

Bohler’s femur splint. — In this splint (Plate XXXTT) the principles 
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of trentment are exactly the same, except tliat the necessary pulleys arc 
attached to the splint itself, oucl an overhead frame is not required. 
One pulley is placed in line with the inclined plane, and therefore in 
line ith the femur : a second puUej' may also be provided for traction 
at a lower angle, as in the treatment of supra-condylar fractures. 
Two further pulleys are available for traction on the lower leg and for 
suspending the foot. 

In general, this splint is probably less satisfactorj' than the lower 
leg splint used in conjunction with an overhead frame, as, even with 
the choice of two pulleys for the femur traction, the same latitude is 
not available for varjdng the angle to suit the requirements of the 
individual ease. 

Anyone ^vho has had the privilege of s’istting Professor Holder’s 
clinic in Vienna cannot fad to be impressed by the excellence of the 
results obtained by these methods of treatment. If in other hands his 



Fiociu: 


$!upfft.condyIar fracture lraal«<l on DQhW'a aplint. If the nnjtle of tlie 
■punt u placed under the knee and traction is cjimcd out in tlie lino of liie 
femur, backward tilting of liio email frainnent will lx> uneorrected The 
deformity la reiluced by placing tlioanglo of ti>o splint Mm Ihtjraelurt, oml 
by applying the traction in n more horizontal Lne. 

methods ha\e proved less satisfactory, this moy be due largely to the 
neglect of certain precautions which Bohler describes as being essential 
for the efficient functioning of the splint. It is often complained that 
the inner angle of the splint causes prcssitfe on the perineum. This is 
usually due to the fact that the lower end of the bed has not been 
suHlciently raised ; it is a common faxdt to use blocks of only G or 8 
inches in height, whereas a minimum of 12 inches is absolutely 
essential. In some cases the bed must be raised 18 to 20 inches 
(j.e. to the height of an onlinary chair). Ry such methods, and by 
the provision of a support against which the sound foot may rest, 
pressure on the jierineum can iisiially lie {ircx’cnted. Holder mh’isev 
that a special scissors-KfinpciI spreader or cinmp should he used to 
fasten the splint to the frame or to the lower end of the bed. This 
prevents both longitudinal and lateral movement of the splint. In 
practice, however, it is grnerally found that the splint tends to slide 
hcadrctirth down the incline of the bed, so that ns a rule it is 
sunjciently stalile if it is tied to the lower end of the l>ed. If two 
separate cortls arc used for this purpose, the splint Is steadied also in 
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regnrd to lateral movement. AVhen it is desired that the limb should be 
treated in the abducted position, the splint must be securely fixed at 
tlie requisite angle. A firm mattress is essential, and fracture boards 
s}n>u!d be placetl betiveen this and liie springs of the bed. 

Such splints, however, suffer the general disadvantage of all 
“ fixed ” splints (i.c. resting on the bed), in that the patient remains 
anchored in one position in be<l ; movement at the site of fracture is 
liable to be caused by any change in position, and by the raising of 
the pelvis for nursing purposes. In addition, it is frequently difficult 
in supra-con<l)*lar fractures to keep the limb in the correct position 
in relation to the angle of the splint. An intelligent patient may be 
able to co-operate in maintaining the position, but even in the most 
favourable eases constant supervision and adjustment are required. 


TREATMENT IN A SUSPENDED PLASTER CAST 

A plaster cast may be used with advantage instead of a splint in 
the treatment of fractured femur. It prosides no true immobilization ; 
like the splints in general use, It serves mainly to support the limb 
during the maintenance of traction. Since however an accurate fit 
can be assured in every case, a relatively greater degree of immobiliza- 
tion can bo achieved, and (what is more important) once good posi- 
tion has been obtained, there is no tendency to re*displaccmcnt, ns 
there arc no slings to work slack. It is essential that traction should 
l>c maintained in the line of the femur, and to enable this to l>c carried 
out the cast is suspended clear of the l)cd, so that it has all the ad- 
vantages of a su5.pended splint In allowing the patient freedom of 
movement in bed. In frnctjircs of the lower two-thirds of the shaft, 
there is no necessity for the plaster cast to include the pelvis, but it is 
carric<l as close to the groin as possible, so as to give the maximum 
of .supj)ort to the limb. Tlie upper edge of the east is made fairly 
thick, and is well smoothed, so as to avoid chafing of the skin. 

Methods of application. — It is obvious that the fracture must be 
rcduccil by traction before the plaster is applied, and that such trac- 
tion must l>e applied with the limb in the position in which It is sub- 
sequently to be fixed. It is also ncccssarj’ that the traction should be 
evenly maintained during the application of plaster. 

It is recognized that the optimum position for immobilizing the 
limb is one of flexion at both hip and knee joints. The methods of 
obtaining traction with t!ic limb In this position arc illustrated in the 
accompanying photographs. 

In the firjst mcthorl (Fig. 221), a wire or pin is passe<I through the 
tibial tuljcrosily, and traction is applied in the line of the flc-xed 
femur, by means of a 20 to 80 lb. weight, while the foot of the bed is 
raiscfl to provide counter-traction. At the same time, a broad b.-mtlnge 
sling is passed below the femur at the site of fracture : this Is pulled 
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Fioitre S2l 


Method of Anpljing traction to tlio femur, ]>rior to tlie apidicntion of 
piaster. Skeletal traction is obtained by meana of a pm paaaed tliroiiifli 
the tibial tulieroaity. The foot of the bed is reiaej to pro% ide counter- 
traction. 



F^oms 3J9 

Vnpinl<ted pluater cost completeil from Hie toe* to tliO pmin. A pup I< 
Irft where the »hng eTiier},^-^ , this u eloeed later. Tlie plaster east U 
aubeerjuently stwponded and CrortionmaintainMl by one of the metho<U 
shown in FigB. 33J to 33<. 
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upwards and proximally, and is tied to an overhead beam so that it 
produces an exaggeration of the normal anterior curvature of the 
femur. Any tendency to backward angulation slionld t])erefore be 
corrected. 

If a portable X*ray apparatus is available, it is helpful to have 
films takc/i at this stage and developed at once before the plaster is 
applied. Displacement is likely to be 
spontaneously reduced if the traction 
is adequate, hut if some deformity 
remains, the fragments can usually !>e 
moulded into position. 

After reduction is reganletl as being 
siitisfuctory, the plaster cast is apjdied. 

A posterior slab is first laid on, and 
this is at once converted into a circular 
east. The plaster is applied round the 
pin or vire which is used for the 
traction : tlie points of puncture of 
the skin may be protectc<i with spirit 
swabs. A gap in the cast must neecs* 
sarily remain where the sling emerges, 
ns this must be retained in position 
until setting of the plaster has occurred. 

The gap may be closed later. The 
completed cast, >vh{ch is entirely un» 
padded, extends from the toes to the 
groin (Fig. 223). 

Provision sliould he made for the 
subsequent suspension of tlic cast. 

This can be done by utilizing the cardboard cores of “ Ccllona ” 
bandages in the manner shown in Fig. 22C. Two cores are 
ineorporalcd in the front of the c.ast — one above tJie ankle, and 
one above the knee (Figs. 232 and 23 1), Alternatively simple loops 
of plaster bandage may be made. 

The method described is simple, and by its use most fractures 
can be brought into good alignment. Occasionally however, in 
tr.ansvers>c fractures with persistent over-ritUng, it may be difficult 
to obtain sufficient traction to correct the displacement. The alter- 
native procedure shown in Figs. 227 and 228 is then to be recom- 
mended. 

In this method a Ivirsebncr wire is passed througii the femur 
above Ihe condyles, and the patient is turned head-to-foot in bed, 
.so that the overhanging arm attached to the head of most hospital 
Jieds can be utilized in the manner shown for the application of 
tmclion. The end of the bed is raised on chairs, or on very high blocks, 
and, as tlic patient slides headwards down the .steep slope of the bed, the 
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A tiaHo\ mcthcxl ot providing fur thv 
"uspenslon of a plMtcr coat. Tiio 
cardljonrd core of a “ CtUona ” 
piaster bandage is fixad to Uio 
anterior surface ot tlic cast in tlie 
monner siiown. 
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Fioubr 2i7 


Allemstivc Tnctliud of obtaining traction ^rror to tlio opplicnlioii 
of ptostcr. Tins is particularly useful in cniicii of transverso 
fracture, where end fo-eml apposition may otherwise be iliOicult 
to obtain. As the patient is piillect down the slope a very enn- 
td tTactwa^YS-pitidvRed. JiVt Hie-iAtiTit. Viipjwati. 
the lower leg in moderate flcTicrn 
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FiocnK 228 


TJnpnddcil plaster cost applied to tlie limb while tho traction is 
maintained. It extends from the toe* to tiie proui and surrounds 
the Kimclmor wire. If possible, reduction should bo confirmed 
by a radiograph, before plaster i* applied. Tlie plaster cast is 
tubeoquontly suspended and traction maintained \>y one of tho 
methods shown in Fig*. 232 to 23t. 
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Fi(.unB 2J9 


Screw traction applied to femur Ly ineana of a special opplianoo rvhicli enalilea iJin to lie 
earned out with both iiip and kneo jointB in a flexed jioiution. TIu\ particular appliance 
lins been de*i;med (or attachment to the Autlior’a ]>ortab!e traciiun table, but some 
similar form of pulley sj-stem lowld bo flneil to any existing ort Ijopaedio table Suflleient 
traction is applied lo tfie sound limb to prctYnt tilting of the pehi-i, 

Jog is siispendwl anti subjected to strong tmetion. Obbquc froeturcs are 
Immediately reduced. With transverse fractures more difficulty may 
be encountered, but adequate tmetion can usually be obtained by 



pulling the patient further down Ihc slope. A tensometer spring 
(Fig. 231) may be used to indicate tiic amount of traction, and it aiH 
be found that 00 to 00 Ujs. pull tan easily l>c ohtained. (This of 




fractuhes of the shaft of the FE>njii 


course iticitulcs the force of gravity exerted by the Umb.) In the 
great majority of eases such a pull is njore than adequate to undo 
over-riding of the fragments, and as soon as these can be made to 
grate together the traction is slightly relaxed. An assistant supports 
the lower leg in moderate flexion, and a plaster cast, extending up 
to the groin, is applied. For this method of traction it is essential 
that the wire should be passed tlirough the femur above the condyles : 
if it is passed through the tibial tuberosity, sagging at the site of 
fracture will take place. 

^Vhile the patient is being turned to the normal position in bed, 
the leg is carefully held by an assistant, who maintains manual traction 
upon it to prevent re-displacement. Continuous traction is then 
carried out as shown in Figs. 232 to 23C 

^emo iraction . — This has been a<lvocated * for reduction of the 
fracture prior to the application of plaster. Special apparatus is 
required to enable the traction to be applied with both hip and knee 



Fiocbb 231 

Tensometer 6prm$. ^aduateU up to 100 Iba. 

{iMrli>rtStBnttori!/4rch. Younf i SontU'l ) 


joints in the flexed position (Fig. 220). The method has a particular 
application in the treatment of transverse fractures, where it has not 
been possible to correct persistent over-riding by the other methods 
described. A Kirschner wire is passed through the femur abo^'c the 
condyles. The amount of traction employed is gauged by the use of 
a tensoweter spring (I'7g. 23J)- I’ortsbJe J?s-ray /xxeiJities are in- 
s'aluable in such cases. After reduction has been effected, plaster is 
applied in the manner already described (Fig. 230). 

Maintenance ol traction. — It has already been pointed out that 
the piaster cast provides no Inie immobiiization, and if re-displace- 
nient is to be prevented continuous traction must be maintained. An 
adequate wcigJit is attached to the skeletal traction appliance which 
has been incorporated in the plaster, and a pulley is placed so that 
such traction is carried out in the line of the femur. The foot of the 
tied is raised to provide countcr-traction, and the cast is sxispentlcd 
clear of the bed so that tlic lower leg lies horizontal. Tlie different 
methods of suspension arc shown in Figs. 232 to 234. 

* Farijiihiinon, Krio L., Drituh Jounta* of Surytry, 103S, xxv, p. 502. 
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Fractures in the upper third of the shaft. — These fractures must be 
treated with the femur in aMuction as well as in flexion. The siiort 
plaster cast (including the limb only) may still be used, but it is 
suspended and traction maintained in the abducted position. 
Alternatively, the pelvis may be included in the pl.nstcr. For the 
application of such a cast, the screw tntetion apparatus witli 
flexion-piece should be employetl (Fig. 229). This leaves the trunk 
free for the application of the plaster, while at the same time 
traction can be earned out. 

Where such a hip plaster is used, it is an advantage to maintain 
continuous traction in the line of the femur, and to suspend the cast 



Fioork 232 


SletIloU of obtaining siupension and traction by tlio iixo of 
a single WTiglit. Tbo iirrancctnent of ropes passing tliroilph 
a key ring is well sliowit. It allovrs (ho puli to bo oquallzcd 
at tlic three points of attarlimeat, wlmlcver the position 
of the patient in bed Tlw amount of pull \ nries nceonling 
to the angle at Hhieli trution is inaintainiHl. In any caae, 
a consRlerahlo weight is rcquiml. 

SO that the lower leg is horizontal (Fig. 295). If this is carried out, 
the chances of rc-displacement arc greatly reduced, and pressure from 
the upper limits of the east and circiiKatorj’ disturbance are prevented. 
In addition, the patient has n verj’ much greater freedom of movement 
in bed (Fig. 230). 

Alter-freatment. — For the first 21 to 18 hours a careful watch is 
kept on the colour of the toes, ond if there is any suggestion of venous 
obstruction, the cast is immediately' split do«m the front. If how- 
ever the plaster has been carefully applied, ond contiimons traction 
is maintained, this should never Ije required. If reduction has been 
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Fjchtie 233 


Mctlio<l ?>y wliicli plaster east may bo suspended and traction 
TTuiintalnou. Wficn, ai la shown liere, traction is applied to tlio 
bono above the condyles, on© point of suspension is iwunlly 
adequate. 



Fxatrai: 

When traction U applieil to the tubwosity of the tibia, the cast 
must l>e 8ua|>en<letl at two points. A simple metlind of suspension 
ifl shown, which l>aa found to bo very snlUfactory. 
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Fiocdb 235 

Fracture of upper third of ehaft of femur, trealeit tn o plaster cost in uliicli tlio limb U 
inuRobilisecl m a po'^illon of abduction, olight fleston and plight lateral rotation at tlio 
hip joint. Note tlio method of euapension of tl>o diatal part of the cast, omi ilio mam* 
tenance of traction id the line of the femur. 



FiotniE 23ff 

The aamo patient a« m Fie. 235, pliotoenipliod while raising himwlf oft the tied. Note 
the fmHlom of movement afforcM tim tnethoil of auapenainn. 

SSAtyaierfH-rmiJKOito/Me ./»rei» »/■*'«'»«» I 
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unsuccessful, the deformity will usually be in the nature of simple 
angulation, and this can be corrected without difficulty and without 
tlic necessity of applying a fresh plaster, by the method shown in 
Pig. 212. 

I Traction is maintained for 6 to 8 weeks. After this has been dis- 
continued, the after-treatment follows tJ»c general lines laid down on 
page 177. It is probably simplest to 
retain the limb in the suspended plaster 
cast until union is firm. 

After four or five weeks, a few 
patients complain of pain at the back 
of the heel or at the malleoli, due to 
pressure from the plaster cast ; this is 
liable to occur even if these bony 
points’ have been carefully padded. It 
should be investigated at once by 
cutting a window in the pLastcr over 
the tender area (Fig. 237). 

Advantages claimed lor the method. 

— In all cases, themetlmds of traction 
described have been found to give 
very satisfactory results. The method 
shown in Figs. 227 and 228 has been 
particularly effective in the reduction 
of transverse fractures, where consider- 
able difficulty is often experienced 
in securing end-to-end apposition. In 
these fractures, the ordinary' methods 
of continuous traction ore frequently 
found to be unsatisfactory, for, if a 
weight sufficient to disengage the 
fragments is left on for more than 
a very short time, over-distraction is 
liable to occur. 

It has already been suggested that 
a plaster cast provides much -more 
effective immobilization than any form of splint. As the plaster is 
applied to the limb, ajier reduction has been carried out, an accurate fit 
is assured. If such immobilization is combined with continuous 
traction, rc-displaccmcnt is very' uncommon. The plaster cast, 
except in cases where it includes the pelvis, is quite unpadded, so 
that the accurate fit remains constant, and in the great majoritv of 
eases, little or no further attention is required. A notable feature 
has been the comfort which patients have experienced with the leg 
immobilized in this manner. 

A possible criticism of this method of treatment would be that ihc 
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Figure 237 


T^Iethod of investigating a com- 
plaint of pain bchmd tlie iieei. Two 
parallel san* cut* are made across 
the plaater over tho plantar surface 
of the heel. Tins allows tho inscr. 
lioa of shears, wjth wljj'ch the ctit- 
ting is completed. The malleoli 
may bo iiwpocted by raising tho 
plaster edges overlying them. 
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prolonged immobilization might lead to troublesome stiffness of the 
knee joint afterwards, but the extent of flexion (about 20 degrees) 
in which the joint has been maintained appears to be an adequate 
safeguard against this complication. Even in cases immobilized for 
8 to 10 A\eeks, painless movement between full extension and 30 t^ 
15 degrees of flexion is frequently ]>ossibIe within a few minutes of the 



removal of the plaster, and 90 de- 
grees of flexion is usually obtained 
without dilfictdty ^vitl^in a week. 

FRACTURES OF THE FEMUR DT , 
CHILDREN 

In children, a long spiral fracture 
of the shaft of the femur is .a par- 
ticularly common injury. It usually 
involves the middle of the shaft, 
and may extend upwards to just 
IkIow the lesser trochanter. Trans- 
verse fractures are less common ; 
they arc usually situated in the 
upper two-thirds of the shaft. Frac- 
tures in the lower third, or supra- 
condylar fractures arc rare. 

“Gallows” traction. — This is 
probalily the best method of treat- 
ment to employ when the child is 
under five years of age. On ing to the 
diflicultics of nursing, and the deli- 
cacy of the patient’s skin, methods 


Fi4.rBE 23S of treatment advised for the adult 


Gs1I<>\«a •• traction applied for frac- arc less suitable at this age. 
turr.i fom.ir in a > oung cl.iM (-re tfjt) Traction is obtained, through 

In tins case, a single wciglil m used , p i • . • i 

for siixpcnding both iimba. which tlic medium ol skin Strapping, oy 
arc sppnrntM by meana of a F{wiai suspcndingthclinibvcrticnllyatright 
sim-Bilcr (a noorlen flimr 7 in. tong, ‘ . i 

•kaW *. T.‘. turVi cnAV w the IKK.W. riw greatest 

manner in Minch a pulley j«cmplo>cd inUSt Ix: taken with thc ap- 

tuoipinhzo the pull. ... p , . , . 

plication of the strapping : tlic two 
strips must not overlap on the dorsum of the ankle region, and the 
malleoli should be protccleil with felt or wool pads. Tlie circular 
b.'ind.agc securing thc strapping should stop well al>ovc the ankle 
(see also p. 171). 

In sonic eases the fractured leg ahme is cievnted, but greater 
comfort is assured and restlessness is liettcr controlled, if Iwth legs 
are Mis[>cnded in the same manner. Sqi.’iralc weights may lie used 
for eaeh limb, hut the method illustratnl (Fig. 2.38) is simpler, and 
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rjiwter appJjftJ w)i51e Inirtion ia mainiainat]. T}»i« is parljetl over lJ)e 
kneo and lower leg. ?{oto tlio cardboard core* baoilaged to tho front of the 
cnat, for tfio purpose of eub«equent euBpension. A suggestjon ol hccfcwarrl 
angulation at the fracture u apparent; this was subsoquendv correctoi 
(Fig. 2421. 
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is effective in equalizing the pull. A weight which Is just suiTicient to 
raise the buttocks oft the bed should be employed. 

AJi^-treaimcnl. — Children treated by “ gallows ” traction tisually 
appear comfortable, and reqxiire little attention. The nursing is par- 
ticularly easy. If restlessness is marked, small co-aptation splints may 
be applied to the affected thigh, but these arc rarely^rcquired. Traction 
is maintained for 4 to 5 ^veeks. After a further fortnight, during which 
^\ eight-bearing is prevented, firm union will usually have taken place. 

Treatment by a suspended plaster cast.— In older children this 
method ^vill be found to l>e very satisfactorj*. Tlie immobilization 



Fiotjue 24t 


Si»pcRtion o( cost and Arplicalion of traction on the IIo()|r;q principle. 
Tiie ropo bearing: the veifrht u altnclicd by e *hp knot to ttio tiro slings 
(Fig. 21SD). and the angle of puU ia varied according to the amount of 
traction riceired. This meflKKi, m trhicli traction is applicti rfi'recf/y fo the 
pUifttr tast, IS probably only suited to llie tiealmcnt of cliildrcn. In otlulls. 
titUlal traction should be moinlauied in the line of the femur while the cast 
is auspendetl (Figs. S3S to 234). 


ol/fahal hy a wcU-ftttmg plaster cast fe itmc/i more effective than that 
provided by splints, uhich, owing to the restlessness of the patient, 
arc always liable to become disarranged. 

The fracture should be rcducetl before tlic plaster is applied. This 
is accomplished most easily if the patient is placed on the jiclvic rest 
of nn orthopactiie table, when the fragments can be brought into 
apposition by manual traction (Fig. 239). While traction is maintained 
by an assistant who holds tlie knee in n semi-flcxctl position, the plaster 
is applied (Fig. 210). The part of the cast surrounding the thigh 
may be unpaildcd, but padding around the knee aiwl lower leg is 
essential. I’rovision is made for the subsequent stisjicnsion of the 
201 



FRACTURES OF THE SHAFT OF THE FEMUR 


cast, by incorporating two cardboard cores on its anterior surface 
{Fig. 22G), or by making simple loops of plaster bandage. 

After the patient’s return to bed, the cast is suspended and traction 
ap])lied on the Ilodgen principle (Fig. 241). It should be noted that, 
by this method of treatment, traction is applied directly to the pla<!ter 
cast, so that there is a tendenq,' for the cast to be pulled off the leg, 
atul pressure sores arc liable to result where the pull is transmitted 
to the skin surface of the limb. Tlicsc can be prc\’cntod, ho\vevcr, 
if t>vo precautions are carefully observed. The kvec must be Jlexed 
io nn enisle of not less than 25 degrees, and the loiver leg must be carefully 
2)added, juirticulnrlij behind the head of the fibula, and over the dorsum 
of the ankle and foot The weight requirerl for the combined traction 



I'lOOKS 242 

Correction of bacWarct'aogulation. (Same case aa in Ttg. 240.) Tlia cut 
siiould extend more posteriorly — oilietwisa kinking may occur at t)io back 
at the cost. Strong traction and counter-traetioo aro maintained dunng the 
correction, and wfiile a fresh plaster bandage is being applied. 

and suspension will depend upon the siie of the child, and the angle 
at which traction is maintained (p. 18 1). 

After-trenlmenU — If reduction has Irecn incomplete, the deformity 
will usually be in the nature of simple angulation. This can be 
very easily corrected by the method shown in Fig. 242. The cast is 
sawn through at the site of fracture around three-quarters of its 
circumference, an<l the angulation is corrected while traction is main- 
tained. The skin under the cut ctlgcs of tlie cast is protected by 
strips of lint, and a further plaster bandage is applied to consolidate 
the cast in the corrected position. After satisfactoty alignment has 
been obtained, little further attention is required, but any signs of 
pressure from the cast must l>e immediately investigated. After three 
to four svecks, when suflicient callus will ha\'e formed to prevent 
re-disjilacomcnt, the traction may be gradually reduced, by arranging 
the conls so that the weight scrs'cs mainly to procure suspension of 
the limb. Union should be completely finn in six to eight weeks. 
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THE KNEE JOINT 
MANIPULATIVE TREATMENT 

M anipulation has been A-en' widely employed in the treat* 
ment of injuries of the knee joint, and has been responsible 
for many complete and lasting cures of chronic disability. 
Illustrations of the different methods employed, and a short account 
of the indications for their use, .nre therefore worthy of consideration 
here. There are two main conditions which call for this form of 
treatment. The first is chronic stiffness of the knee, which may 
follow upon inflamniatory conditions or trauma affecting the joint, or 
upon fractures in the vicinity. The second is instability of the knee 
joint with recurrent attacks of pain and locking, which arc dependent 
upon the existence of a torn or displaced scmi-liinar cartilage. 

Stilf knee. — Stiffness of the knee joint following inflanmiatlon or 
trauma is due to the development of adhesions. Intra-ariiculnr 
adhesions form between neighbouring folds of synovial membrane or 
betueon the articular surfaces; they are caused by the organization 
of exudate. Peri-articiiJar adhesions arc most common after fractures 
in the vicinity of the joint, when immobilization may have been 
carried out for long periods. They affect the capsule and the peri* 
articuhur tendons and muscles, in which shortening and loss of elasticity 
may also occur. Intra- and i>cri*nrticulnr adhesions are fretpiciitly 
combined. The former are caused by a primary joint condition, 
while the latter usually result from the immobilization svhich forms 
part of the treatment. 

Sprains of the collateral ligaments frequently give rise to ndhesions, 
which are the aftermath of the traumatic ssmovltis produced at the 
time of injury. Such ndhesions occur chiefly between the two layers 
of synovial membrane, ns this is reflected from the deep .surface of 
the ligament on to the femoral condyle. 

Fractures of the fcfnur and tibia involving the joint are another very 
frequent cause of ndhesions. Effusion of blood into tlie joint may 
mingle with sjniovial exudate to produce a hacmartlirosis. Adhesions 
which result from organization of bfood clot tend to be more gen- 
eralized and to be most marked in the front and lower part of the 
joint, and in the region of the infra-patellar pad of fat and its 
processes (Tinibrcll Fisher). 

Both intra- and pcri-orlicular adlicsions may often be prevented 
in the immctliate treatment of the primarj* condition, by early move- 
ment or by the employment of quadriceps exercises, but once they 
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have developed, forcible manipulation offers, the best and possibly the 
only prospect of cure. The best results are of course obtained when 
the adhesions are slender and require little force for their disrup- 
tion, and where they are not associated with changes in the articular 
surfaces. The employment of excessive force is always to be depre- 
cated, as it may lead to injury to bones or muscles. This risk is of 
especial significance in manipulating a knee for stiffness following 
fractured femur. Strong adhesions arc frequently present between 
the quadriceps tendon and the anterior surface of the femur, and too 
forcible manipulation may result in fracture of the patella, or in 
disruption of its tendinous attachments- 



flGVRC 243 


Mctfioil o( mantpuUuns joint. Note how the 

bonding is performwl by tnovcmenls of the surgeon's 
thighs, Iwtneen which tho patient’s loot in held; the 
surgeon then has his heads free to control the hood of 
tho tibia. An assistant protects tho femur by firm 
pressure over a sandbag. 

In cases where dense vascular adhesions are present, the results 
of manipulation arc less satisfactory'. The severe reaction which 
follows the rujiture of such adhesions, together with the possible 
production of a haemarthrosis, may result in the formation of new 
adhesions, and in further limitation of movement. 

Cases of chronic arthritis ore sometimes treated successfully by 
manipulation, but there is a great tendency, especially in older 
patients, for adhesions to re-form, and the results are apt to be dis- 
appointing. In the case of adhesions due to an old tuberculous 
infection, manipulation is definitely contm-indicated. 

Technique of inanipulalion . — ^An anaesthetic is required in order 
that full muscular rel.sxation maj' be obtarnerL Timbrell Fisher gives 
the following description of the method of manipulation. The patella 
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and infr.vpatcilar pad of fat should first be mobilized as inueh as 
possible. The surgeon’s thumbs are placed on either side of the 
patella, and the bone is pushed firmly from side to side. The process 
is repeated over the infra-patellar pad of fat. For the main j)art of 
the manipulation, the patient lies with the affected leg bent over the 
end of the table. Tlic surgeon seats himself or stands if nceessar)’ in 
such a uay that the patient’s foot is firmly fixed between bis thighs, 
while with both hands he grasps the patient’s knee, which he tJius 
steadies and sujiports. Tlie actual bending of the patient’s limb at 
the knee is performed by the movements of the surgeon’s thighs, 
assisted by his hands wliich also control and support tlic knee joint 
(Fig. 2-13). Another advantage of this grip is tliat very powerful 
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Manipulation to obtain full flexvin. Manipulation to obtain full ext<*n<ion. 

rotation c.th be performed if necessary, by a lateral incliiiatiun t)f the 
surgeon’s thighs, combined with a firm rotatory movement in the 
same direction of the tibia, the head of which is firmly grasped by the 
stirgcon’s hands. In addition, an attempt may be made to elicit 
some “fore-and-aft” movement of the head of tlie tibia on the 
femur. 

M’herc inovcinent is limited only at the extremities of the normal 
range, more vigorous manipulation may he carried out. Using the 
long Icserngc of the lower leg. the .surgeon may flex the knee by a 
series of short .sharj^ jerks until the b.ick of the leg touches the biittcK-k 
(Fig, 2it). Full extension may be obtained by the manipiiUtion in 
which the surgeon places the patient’s heel on Ins shoulder (Fig. 2t5). 
and. clasping his Jiands over the knee, pulls it donruiard into full 
extension. 

^tfter-trealment. — I’articular attention is paid to mnintenance of 
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the increased range of movement obtained by the manipulation. The 
patient should be alIo>ved to recover from the anaesthetic with the 
knee in the flexed position, so that he himself may see the range of 
movement which is now possible. In milder cases, and where little 
or no reaction has resulted from the manipulation, active use of the 
limb should be undertaken immediately, but if much pain and swell- 
ing are present, a few days’ rest will be necessary. In such cases, the 
limb should be placed on an inclined plane so that the degree of 
flexion may be maintained. Quadriceps exercises should be practised 
assiduously, until active use of the Hmb is recommenced. 

Injuries of the medial semi-lnnar cartilage. — The injuries most 
commonly found are tears of the “ bucket-handle ” type which involve 




FJOtTJJCS 246 AND 247 

A. —Tlio displacement typically produced in each typo of injury. 

B. — nrductmn of tiio djspiace/neat. ichicb roanJpuJatJon is de* 

Bi^ed to acliievo. Koto how tho outer rim of the cartilsRO 
is fixed by its atlaelimont to tl»c medial coUatcralligament. 

the greater part of the cartilage, and tears of the .interior born alone. 
In cither case tho characteristic complaint of locking of the joint is 
(Inc to displacement of the tom fragment towards the centre of the 
joint, so that it is nipped between the weight-bearing parts of the 
articular surfaces, and full extension becomes impossible. 

Manipulation is c.illed for In the acute stage when the joint is 
actually locked, but it may also be helpful in the treatment of the 
more chronic condition which is characterized by periodic attacks of 
locking, together with the complaint of instability of the joint. In 
the common “ bucket-handle ” type of tear, between the attacks of 
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Fiuime StH 

.^fethoii of n'lJuption of a ditiilomi rnoifiat aomMunar rnrtilai?(*. TI<o 
knro la sharply c3tcn(ll^d, wiijtp. at tbo wuit)' time, tho miHliat ei«lo of the 
joint IS ojM'nod up, and tli« tower leg h rotated rneduiUy. 


Manipulation is <1csipncd Iti replace the torn sepment of cnrtilape, 
^^hich has been dislocated towanh the interior of the joint. In 
recent cases the rcfliJction is usually iucccssfu), as the jnanipnin* 
tion is assisted by the elastic tendency of the tlisplaced |>orlion to 
spring back into position, bnt in chronic cases, and particularly in 
tears of the ** buckct-hniullc " type nhere the torn segment lies in 
the inter-condylar space, reduction may he diillcult or im|>o'>sil»lc. 
Complete intiscular relaxation is usiiallv essential, but a prclintinary 
210 






THE KNEE JOINT 


attempt at reduction may be made without an anaesthetic, as the 
patient can assist in the final stages of the manoeuvre by kicking his 
leg into full extension. 

Technique of mnnipuiniion . — ^The knee is first full}' ficxed, and 
while in this position it is abducted as much as possible in order to 
open up the inner side of the joint. Rapid movements of rotation 
arc then carried out. Excessive medial rotation of the lower leg is 
then obtained by twisting the foot inwards, while the medial side of 
the joint is kept open by the pressure of the surgeon’s hand on the 
lateral side of the knee (Fig. 248 A). Wiile the abduction and medial 
rotation arc maintained, the knee is forcibly extended (Fig. 248 B), when 
the cartilage may slip back into position with an audible click. If 
the patient is un-anaesthetized and is co-operative, he may assist the 
surgeon by voluntarily kicking the leg into full extension. If actual 



Ficose H9 
Knee cage. 


locking was present before the manipulation, it avUI be at once apparent 
if success has been achicvetl, as the patient should now bo able to 
extend the knee fully without pain. 

^i/lcr-ircatment . — ^Tlw post-reduction treatment of an inilial 
cartilage injury consists of complete immobilization of the knee joint 
for four weeks, in the hope that the tear may be situated in the 
vascular peripheral part of the cartilage, where there is at least 
some prospect that healing will occur. During this time quadriceps 
exercises arc essential if wasting is to be avoided. 

In recurrent dislocation healing is impossible, and prolonged 
immobilization leads only to adhesions and muscular wasting. 
Operative removal of the cartilage should usually be undertaken. 
In older patients and in those whose activities arc not greatly 
affected, operation may he contra-indicated or may l>c declined. In 
such cases rc-displacomcnt can often be prevented by the wearing 
of a knee cage (Fig. 210), which permits of full flexion and c-xtcnsion 
at the joint, hut gives lateral support and prevents twisting strains. 
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FRACTURES OF THE LOWER LEG 

F ILVCTURES of the tibia and Hbitla may occur at any level, 
depending on the nature and direction of the fracturing force. 
Accurate reduction is of particular importance in these frac- 
tures. The lower leg is bounded above and belo>v’ by joints which 
have inainl}’ a Iringe-like action, and in which the axis of movement is 
normally parallel. Any deviation from the normal alignment destroys 
this relationship, and may havefar-rc-achingcffectsontliejointfunctions. 

In some cases, the joints are more directly affcctctl, as if the frac- 
ture is high up it may extend info the knee joint, and if it is low down, 
the ankle joint may be involved. Treatment must be directed as far as 
possible to restore the normal nrcliitecture of the joint. Fractures 
n hich involve the ankle joint are considered In the next chapter, p. 228. 


FRACTURES OP THE UPPER END OP THE TffllA 



A U 

TiavBE -3f» 


Frnolure i>[ lulcrtil conUjlo of 
tiliin And li«ad of fiWU, with 
rupture of rnedial hgninent. 
Xote ilixplflpemrnt (A), and 
method ot eorrection (U). 


Fracture of the lateral condyle.-^ 
This fracture is usually caused by a 
Wow on the lateral side of the knee, as 
may result from the impact of a motor 
car bumper or from the falling of a 
heavy weight. Tlie joint is forced into 
valgus deformity, with the result that 
the mctlial collateral ligament is torn, 
and the lateral condjlc of the tibia Is 
fractured from direct ciuituet with the 
femoral condyle. The fractured part 
of the condyle is either depressed niul 
iinpnctc<l in the cancellous bone of the 
upper end of the tibia, or it is displaced 
and tilted to the lateral side. Frequently 
the upper end of the fibiifa is also 
fractured. Genu valgum deformity is 
apparent, and there is abnormal lateral 
mobility. 

Trcaiment. — Cniisidcmlde swelling 
is usually present, and there may be 
an effusion <»f blootl into the knee 
joint. This should lx; treated by aspira- 


tion. It is usually jxmihle to mluec tlie inniii displacement by 
forcible over-correction of the gemi smlgufu deformity, ns the 
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fractured condyle is then pulled upwards into its normal position 
by the strong collateral ligament (Fig. 250). Lateral displacement 
is corrected by compression between the surgeon’s hands, or by the 
use of a rubber bandage or sx>ccial clamp applied to the condyles 
(Fig, 253). The knee is fixed in full exiension by a plaster cast, 
extending from the upper 


third of the thigh to just 
above the ankle. "While 
setting is occurring, the ad- 
ducted position is strongly 
maintained (Fig. 251). 
The cast should be well 
padded around the knee, 
or pressure sores arc liable 
to result. 

If satisfactorj’ retluc- 
tion is not obtained by 
this manipulation, open 
operation should be con- 
sidered. The fractured 
condyle is pressed into 
position under direct 
sdsion, and is secured by 
a beef Ijone peg (Plate 
XXVIII) or by an auto- 
genous bone graft. 

Aftcr-tmtment . — After 
tlie initial swelling has 



Fjopbe 251 


Appliealion of plBster cast for fracture of lateral 
condyle of tibia. Not© liew tlie valgus deformity is 
corweted by pressure maiatotnwl daring setting of 
tlie Cast (sea also Fig. 25(>). 


subsided, tlic plaster cast 

v.\\\ be found to be too loose fitting for satisfactory immobiliza- 


tion. It should therefore be renewed after three weeks. The second 


cast may be uupadded, except for a broad pad of felt over the 
medial side of the knee joint, where pressure h maintahed as before 
during setting (Fig. 251), and a narrow felt ring, which protects the 
skin from the lotvcr edge of the cast. 

The patient may be allowed to bear weight on the limb after the 
application of the second plaster cast, provided that this is tight- 
fitting. Fixation must be continued for 10 to 12 weeks, as, if nn- 
supjiorted weight-bearing is allowed before union is completely firm, 
an unstable knee joint with valgus deformity may result. 

Fractures ol both condyles. — The fracture, which is the result of 
a more severe injury, is usually T- or Y-shaped. The two condyl.ar 
fragments are often widely separated, and the upper end of the shaft 
is driven upwards between them towards the joint (Fig. 2J2). Con- 
siderable s^velHng an<l cWnsion are alnays present, and it is sometimes 
advised that reduction should be postponcrl until this has partially 
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subsided. As in the case of fractures elsewhere, however, swcllitig is 
likely to persist to a great extent as long as the deformity remains 
uncorrccted, and, in addition, there is the risk of the vessels and 
ners'cs of the popliteal region being 
stretched by the displacement of 
the fragments. It is most essentia! 
therefore that reduction should 
. not he delayed, 

f Treatment . — The first step in 

k reduction of the deformity must 

be the application of strong trac- 
tion to the lower fragment. \Vhen 
this has been pulled out from 
between tlie condylar fragments, 
these can be pressed into apposi- 
tion. Roliler’s screw traction 
rwcBB 232 nppimnee is most effective in pro- 

Inter-condylnr fraeturo ot tibia, vfiih tiding the necessary Iractiofi. 
tjTHwl dapUfcment. ^ote how ii.o two 40 to CO Ibs. traction is applied 

condylar framonte ar« sonaratod hy the . . . , . ‘ , 

lower frasment being driven un between lo pm or Wire passed through 
them. Medijetion u efiecied by strong the calcaneum. Various compres- 
traction, followed by sido*to sido com* . , , ! , 

pression of Uio eotidyJar fragments. ««<>« damps fiave been Used wr 
obtaining apposition of the con- 
dylar fragments (Plate XXXIII), but the method illustrated in 
Fig. 253 (Kindersley) is simpler, and has been found to be very satis- 
factory in use. Portalilc X-ray facilities are of course int'nlmibJe. 



yiamiK Sa3 


Inter.cond}lar frAeture of tilns. The tonrr frajnn'-nt U piiII.Hl itovrn b> 
strong traction, m UolilerV scraw traction apporaliis. uml the coiuljl.kr 
frogmonia are piwicxl togotlicr by n rubber tHtmlnce apptieil very tiehtly 
round the limb over tbo foirrr (uirt'of ilw* conilvlm. The ixmiliieo » rclsincd 
for ScrSminutea. {I am inthhud lo Mr.Charlfm Kimlertlryfor lf\t» tir'ej''fiott.) 

^tjlcrlreduction has been effected, Ike traction is relaxed to 15 Ilts., 
and a plaster cast is npplicti tr> prevent rc-displaccnicnl. Tlii-rc- 
aftcr, traction should i>c continued on a Roliler’s lower leg sjilint 
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(Figs. 254 and 250). It is advisable that the cast should be split 
dowTi the front (Fig. 203), as after screw traction there is always a 
danger of circulatory interference. 

If a screw traction appliance is not a\*ailable, continuous traction 
may bo carried out from the first, but a considerable weight (15 to 
20 lbs.) will be required to pull down the lower fragment, and the 
foot of the bed must be correspondingly raised, 

Aftcr-trealment , — Continuous traction is carried out for 6 to 8 
weeks, after which the position is maintained by a plaster cast which 
extends up to the groin, and includes the foot. Weight-bearing is 
not allowed until there is radiological evidence of consolidation. A 
“ walking ” plaster cast, extending up to the groin, should be w’om 
for several weeks after the commencement of weight-bearing, as there 
is a tendency for valgus or varus deformity to develop. 


FRACTURES OP THE SHAFTS OF TIBIA AND FIBULA 
These fractures vary in type ss'ith the nature and direction of the 
fracturing force. Transverse fractures are usually the result of direct 
■\iolciicc, and may occur in any part of the bones. If the tibia or 
fibula alone is fractured, displacement is usually slight or absent, as 
the souiul bone acts as a splint for the broken one. More commonly, 
however, the fracture is due to some form of indirect violence such 
as tortional strain, when an oblique or spiral fracture involving both 
hones is most likely to occur. Very frequently the tibia is fractiu'cd 
in its lower third, and the fibula in its upper third, each bone giving 
W'ay at its weakest part. 

Reduction can often be effected without difficulty by manual 
traction .alone, but in many cases, and particularly in oblique frac- 
tures, it ma)' be difficult to maintain the position, and the application 
of continuous traction is then advisable. 

Technique o£ continuous traction on the lower leg. — For the 
application of continuous traction to the low'er leg, there is probably 
no appliance which can equal Bohler’s lower leg splint for effective- 
ness and simplicity. This splint (sec also Plate XXXII) supports the 
limb witii the knee in a flexed position, and the elevation of the lower 
leg improves the circulation and mluces swelling. A pulley is pro- 
vided for traction in the line of the hones. The standard sue of splint 
will fit any adnlt case, and it is the work of a few moments to arrange 
the bandage which is to support the limb (Fig. 254). Skin traction is 
rarely satisfactory', as, in tire presence of swelling, blistering is very 
liable to be produced. Skeletal traction is usually employed ; this 
rs obtained by a pin or wire passed through the calcaneum, the bone 
being transfixed at a point 1' below and behind the lateral malleolus. 
A weight of C to 12 lbs. is attaclied, depending on the amount of 
displacement present, and on the muscularity of the individual. The 
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T1Ali]cr's lower les splint. Lmmlatsed reaily for use- Xote tiow (lie 
bnnilxco it earned round (lie pro'iimAl ancle of tlio splint, und (lint 
it ii piis^oil nl'uUi/ lietueeii (lie lionzontnl burs to nlluw for tiie 
e<(pnii«i<m of tlto ealf. 



Kiofrk 255 


ContiniiniM tmction in tlie lower teg splint, fiketelol Irartion is obtaineil 
by a Klrsebner wire passed (hroticli thaeakaneuni.and 0 to 12 llw. uriitbt 
is attached. Tlie foot U inisiienilFd liy strapiung. Tbe splint is tle<l to 
the foot of tlie lied, wlitrb U elet atinl. 
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foot of the bed is raised to provide counter-traction. It is necessary 
to tie the splint to the foot of the bed to prevent it from sliding 
headwards. Foot-drop is largely prevented by the calcanean traction, 
but it is an additional advantage to sling the foot by means of adhesive 
strapping to the upright hoop of tlie splint. This se^^•es also to prevent 
rotation of the lower leg, and reduces the pressure of the heel or tendo 
calcanei on the supporting sling (Fig. 255). 

In the majority of eases of oblique fracture, the deformity will be 
reduced, and satisfactory position of the fragments maintained, if 
continuous traction is applied in the manner described, but in other 



Fiacitc 256 

Continuoiia trAction, corabmed with plaster flxation. The leg is effectively 
Bteadied, and rotatioii prevrated, if the foot is *u#pended aa shown, by a 
piece of tope, passed tbroogli a bolo bored in the toe*pieco of the cast. 

cases it will be necessary for the traction to be combined with plaster 
fixation (Fig. 250). 

Jiohhr's lovrer leg splint in tcood . — ^The original pattern of Bohler’s 
splint (made up in iron) is heavy (11 lbs.), cumbersome anti difficult 
of storage. To obviate these objections, and to meet the war-time 
shortage of iron, a wooden splint designed on similar lines has been 
described.^ Hardwood spars, scvcn-cighths of an inch square on 
cross-section, arc tiscd throughout. The essential features of the 
metal splint have been copied, but, for simplicity and case of storage, 
the broad base has been dispensed with — the splint is quite steady 
without it ; BO also has the upright hoop which keeps the bedclothes 
oU the foot, an onlinarj’ cage being used instead for this purpose. 

* FarqidiATwjn, Erie L., IJrirUh Mtdiealjovnml, 1940, vol. i, p. 350. 
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A metal spreader is placed between the spars at the angle of the 
splint ; it prevents these from becoming approximated by the tension 
of the bandage, and ens\ires complete rigidity ; being cun'ed, it lies 
%s’ell clear of the leg. 

TJ)e wooden splint has been given an extensive trial and has been 
found to be entirely satisfactory. Its use is shown in the accompany- 
ing photographs (Figs. 257 to 260). It weighs onl}’’ 3 lbs., and takes 
up little room on storage. 

Screw traction. — This method of reducing lower leg fractures has 
been popularized by Bohler. The appliance used for the purpose 
is illustrated in FLate XXXIH, where a detailed description of its con- 



BoJjler'a screw IraclJon spparstus in uw. {Set dfs^ription to Plate XXXIII.) 
A Kirsclmcr wire is throucli tlie calconeuin. TliO use of a troction 

indicator (Fig. 231) is eascntial. Note how the leg is left entirely free for tlio 
sppbcAtion of pLtster. 


strnction is available. A pin or wire is passed through the calcaneum, 
and the knee is flexed over the transverse bar, so that the gastroc- 
nemius is fully relaxed. The shape of the transverse bar provides 
for the more distal insertion of the hamstring tendons on the medial 
side, so it must be adjusted to suit right- or left-sided fractures. A 
tensometer spring (Fig. 231) is placed between the skeletal traction 
appliance and the hook on the screw ; the intermediate connection 
is conveniently made witli a piece of chain, which does not give in 
the way that rope docs, and Is more easily adjusted. Traction is 
obtained by turning the wing nut which is threaded on the screws*. 
Tlic amount of traction required s*arics with the individual case. 
Oblique fractures arc cavUy reduced by 13 to 20 lbs. traction, but 
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transverse fractures may require a pull of 50 lbs. or more, before the 
fragments can be disengaged, and end-to-end apposition obtained. 
While traction is being applied, an attempt is made to press the frag- 
ments into position. Tlic assistance of a portable X-ray apparatus 
is invaluable, especially if there are facilities for the immediate 
development of films. 

After reduction has been effected, a plaster cast is applied. One 



FinmE SOS 


Dottier flsatiun of a lonrr log fracture after nnluclion by 8cro\r trartimi. 

The Ir<jeii0n vtiiel be rtlnitd to IS f6». before plaaler i» applied, Tlie pliulcr 
cAst lA iinpAddctl, cacept fuc n nng of felt aiul'or lint ot ita upper ciiffo, Init 
It i» a u-jsp precaution to opM iho cost- down Urn fmnl. l»*forc the poticnl 
n-turna to bcil. (Fig*. 503 nn>! 204.) 

of the greatest advantages of the screw traction oppUnnee {apart from 
tlic provision of screw traction) is that it leaves the leg entirely free 
for the application of plaster, and that it inaintnins traction evenly 
tthile this is being done. Except for a ring of felt or lint below tlic 
knee, the plaster cast is uiipnddcd. A plaster splint is first npplictl : 
this extends from below the knee to the tip of the toes and is carefully 
moulded to the posterior surface of the and sole of the foot. Tins 
is now converted into n circular cost, which fits closely around the 
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Jretiioil at splitting a plasfpr east wJule it is »till tret. tTlie $kia u protected 
by a strip of fejt tiliicli is show-n. 


plaster is drying, even pressure is made over the medial side of the 
leg, so that the normal bouing of the bones may be presen-ed. 

The method of screw traction is not without danger . — This danger 
lies not in the amount of traction employed, provided that it is of 



FraiTKB sat 

Continuous traction jnamtained in s ssliV plaster CMt. Tlu« precaution is 
cspccinliy odvisetl after reductioo by screw traction. 


short duration, but in the amount of traction maintained during the 
application of plaster. As much as 200 ll»s. traction has been applied 
without ill-effcct in the case of old-sUinding transven,e fratl, . 
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with obstinate displacement: the occlusion of the popliteal vessels 
h only temporary, and the ligaments of the knee joint do not appear 
to suffer. It should he made a rule, hoxeier, that, during the application 
of the jilaster, the traction should be relaxed to not more than 15 lbs. The 
necessity of one other precaution must he stressed. If spelling of the 
limb is present at the commencement of treatment, the cast must be split 
dozen the front. (The surgeon will enjoy more peace of mind if this is 
done in all cases.) A very simple method of splitting the cast is show n 
in Fig. 2C3. A strip of felt or roIIed*up lint is laid along the anterior 
surface of the leg and foot before the plaster is applied, and the cast, 
while it is still wet, is easily cut through in this line. Tlie felt not 
only protects the skin from the knife, hut it also prcs'cnts irritation 
from the cut edges of the cast, or oedematous bulging through the 
split. A split cast of this type fits closely, but will give considerably 
in the presence of swelling. Alternatively, it can easily be jirizcd 
open hy a nurse. 

After the patient’s return to bc<l. continuous traction should be 
maintained in the lower leg splint (Fig. 2Ct). This not only prevents 
re*displaeement, but minimizes the chances of circulatory obstruction. 
The nurse should be impressed with the possibility of this danger, 
and instructed to keep a careful watch on the colour of tlic toes. 
At the first suggestion of venous stasis the cast should be split. If 
this has already been done, the split should be widened. As Rohler 
has remarked, there Is nothing so frightful ns the loss of a leg, due to 
a plaster cast which has been npplic<l too tightly. 

Plaster fixation. — .As fractures of the shafts of the lower leg bones 
are usually attended by considerable swelling, the application of a 
plaster cast in the early stages of treatment has certain disadvantages. 
As .swelling subsides, the immobilization may soon be found to be 
inadequate, and a second plaster cast will usually need to be applied. 
Altcniatisely, there is the danger that further swelling within a rigid 
cast will cause eirculatorj' interference. In the case of oblique frac* 
lures, where displacement has been rciluccd, a plaster cast which 
satisfies the requirements of safety in being loose fitting may be 
inadequate to present a recurrence of the deformity, and it sliould 
therefore be combiiietl with continuous traction (Figs. 256, 260 and 
261). In many cases it is possible to maintain position by continuous 
traction alone, or by means of a dorsal plaster splint (Fig. 263), and 
It then simplifies treatment, if the complete cast is applied only aHer 
all swelling has subsidnl. 

“ Ufl/Aing ” plasters. — The walking plaster cast is fully dealt witli 
in the section on Pott’s fracture (p. 231). The advantages of this 
form of treatment arc eiiually applicable to fractures of the slinfls of 
tibia and fibula, but except in cases of fnicturc of one bone alone, 
or in transverse fractnrts with little or no swelling, the metho<! cannot 
be employed in the initial stages of treatment. 




FRACTURES OF THE LO^^'ER LEG 


The first essential of a walking plaster is tluvt it should be tight 
fitting, and a plaster cast applied in the early treatment of lower leg 
fractures will not remain tight fitting — cither because swelling has 



subsided, or because of wasting of the limb in the absence of muscular 
activity (sec also p. The walking plaster (t.e. the plaster cast 

in which the iron stirrup is to be incorporated) should only be applied 
therefore ~shen sicelling has subsided, and u-hen the patient is ready 



Ficmte see 

Tetnp'irnr^' ptfi£(er cast lor lower leg Imcturo. It is unpadefed but u split 
over a etnp of fett (Fi?. 203). With such a ploater, the patient niny be dia* 
charged on crutchea, until such time as • “ walking " planter can l)c applied. 

for icei^^hl-bcarhig. Until these conditions arc satisfied, continuous 
traction may be maintained, or the patient may be discharged home 
in a temporary plaster (Fig. 260), with instructions to use crutches 
and to bear no weight on the limb. 
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The A\alking plaster east for a fracture of both bones should 
extend up to the middle of the thigh {Fig. SBT). The knee is mahi' 
iained in about 10 degrees of flexion. This not only minimires stiffness 
afterwards, but jnevents any possibility of rotation at the fracture 
site. The heel on the sound side should be raised, to compensate for 
the functional inequality in the length of the two limbs. 

The diiration of immobilization 
reijuired \nries within wide limits 
according to the type and situation 
of the fracture. A fracture of one 
bone alone may be completely firm 
In 6 weeks or Jess. For fractures of 
both bones, 8 to 12 weeks may be sug- 
gested os the average time required. 
In such cases, a full-length plaster cast 
should be worn until the fracture is 
judged on radiological evidence to be 
firmly united. The cast may then be 
cut round at the level of the tibinl 
tuberosity, and the upper part re- 
moved. The short cast u hich remains 
gives snp]>ort to the healed fracture, 
and imparts a sense of confidence to 
the patient in his suddenly acquiretl 
frceciom of movement at the knee joint. 
It Is removed in tiiree to four necks’ 
time. If the cast is not tight-fitting 
around the loner leg, it is Iwltcr to 
discard it altogether or to apply a new 
cast extending up to knee level. 

Delayed uninn and »oH-wnioM. — In general, transverse fractures 
heal more slowly than oblique fractures, and fractures of both l>oncs 
in the middle third are notorious for dclnyctl Tinion. If union is found 
to be incomplete, the nalking plaster is immediately reuened ; tliis 
should extend up to mid-thigh level, so that the immobiliration 
pros'fdctf may 6c above reproach. Hirer or /bur socecssii'c fi/asfers 
may be necessary over a period of six to nine months. Stiffness of 
the ankle joint or wasting of the limb nil! not occur, i»rovidefl tJmt 
muscular activity is mnintnincil (p- 23t). In obstinate cases, multiple 
drilling of the fragments or a bonc-grofling opemtion may be carried 
out. 

Treatment applied to dilferent types of fractore. — The treatment 
suggestetl for the different fractures of the shafts of tibia and fibula 
may be .summarized ns follows. 

(1) Fractures of one bone alone, or fractures Kithmit displacement. 
— In the nlisence of .swelling, an iiii|inddc<l plaster cast m.ay l>c im- 



Wnlking; ” ptoster for lawrr leg 
fracture. Xoto tlio dejrroo ot 
{lesion at tlio knra, and that the 
htxl on tlio Hound ftde is rsxW. 




FRACTURES OF THE LOWER LEG 


mediately applied. A dorsal plaster slab is first laid on ; this is con- 
verted into a circular cast, and later, by the incorporation of an iron 
stirrup, into a walking plaster (Fig. 267). In cases where swelling is 
present, a temporary plaster cast only is applied. If the patient is 
to be kept in hospital, the leg is then elevated on the lower leg splint 
(Fig. 265). Alternatively, he may be discharged home on crutches. 
The walking plaster is not applied till all sivellmg has subsided. 

(2) Spiral or oblique fractures involving both bones are best treated 
by continuous tnaction, with or without plaster fixation (Figs. 255, 
256, and 264). It is unsafe to allow weight-bearing till 4 or 5 weeks 
have elapsed, as, even in the most closely fitting plaster, displace- 
ment is liable to recur. Continuous traction may be maintained for 
this period, or the patient may be discharged in a tempora>y plaster 
(Fig. 266), before returning for the walking plaster to be applied. 

(3) 7'ransi'erse fractures. — Screw traction is a valuable aid to 
accurate reduction (Fig. 201). It should be followed by continuous ’ 
traction, used in conjunction with a split plaster cast (Figs. 263 and 
261). A walking plaster is applied as soon as swelling has subsided. 
In the middle third of the tibia union is slow, and the period of 
immobilization required may extend into several months. 

(4) Compound fractures. — Owing to the subcutaneous situation of 
the tibia, compound fractures of the lower leg are particularly common. 
The most important part of the treatment may be said to be the 
surgical toilet of the wound of the soft tissues. A detailed description 
of the procedures advised is outwith the scope of this book, but an 
attempt is made to remove all damaged and contaminated tissues, 
including the skin edges, portions of subcutaneous tissue and muscle, 
and loose bone fragments. The depths of the wound may be irrigated 
with saline solution, but strong antiseptics .should not be applied. 

If the injury is lc.ss than 8 hours old, and the destruction of tissue 
, is not extensive, the wound may be completely closed in an attempt 
to convert the injury at once into a simple fracture. The skin alone 
is sutured and buried ligatures .should be avoided e.xccpt where they 
arc necessary for the occlusion of larger vessels. It is essential '11101 
there should be no tension on the skin flaps. These should be approx- 
imated only where this is possible without tension ; the remainder 
of the wound is lightly packed with gauze, or a sheet rubber drain is 
inserted. 

If treatment is begun more than 8 hours after the injury, or if 
there is extensive destruction of soft tissue, debridement should be 
carried out ns in the case of more recent injuries, but it is unwise to 
attempt any suture of the wound ; this should be left wide open and 
packed with gauze. 

Further treatment follows the lines laid down for simple fractures. 
Continuous traction in the losvcr splint (Fig. 255) will usually serve 
to maintain position, but preliminary scresv traction (Fig. 261) may 
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1)0 required for tlie reduction of transverse fractures ivith displace- 
ment. If the skin wound has been closed by sxiture, it is better to 
avoid plaster fixation in the early stages of treatment, unless the 



Fjocrf. SttS 


Coin{V)unil (rncturo <i( lower Ire bonps (wound on ninlinl snli*). trcnto^l in 
upcwiat traction npparntiw. Tliu ron<i«ta of two liiliulAr (tcol {min<-'< 
which tclnwopc into one another. Kacli frame haa a pair of iiprislit* 
mljuatahio in heicht. lictween which a Kttxrhnrr wim can l>* atrt‘tr>ie<{ 
anil rliunt>c<l The wirca are iisiueil throucli the tibml tuijrrcic and 
ralrancum. ami the let; la tuapetuletl lictween Ihem two pointa. «■> Itint all 
ourfacra are Bcccai.ihie for dn^wii^. Uwtiaction i« ohlninnl liy tiirnins 
the ocrew (Xl. A wire race ftta into oncLeta on the frame, ami to thU. a 
almg U Altai )ie«l to iwoent eoc^nd; of the li-g in the mi'idle. 

iSJtJt/miftnlintifJ fitnlutr ^ Stm y 


position of the fnipntcnts cannot ollwnvisc be ni.'iintalned. The 
Ntniind heals lK*st svhen cxjKjsctl to the ojwn air, ns any dischargctl 
serum dries rapidly, and the skin does fiot beeome jnaccrated from 
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contact with sodden dressings. In addition, the wound can be kept 
under continual observation. This is very essential, in order that the 
stitches may be removed at the first sign of septic infection. A 
plaster slab is preferable to a circular cast, as it can be applied to 
leave one surface of the leg entirely uncovered. The cutting of a 
window in a circular cast is not very satisfactory, as it allows oedem- 
atous bulging of the tissues, and healing is delayed. It is unwise to 
consider the use of a walking plaster until the wound has completely 
healed, and all swelling has subsidetL 

In cases which are left with a large wound of the soft tissues, with 
or without septic infection, the Wimiet Orr treatment has given 
excellent results. In this, the wound is packed with vaselincd gauze, 
and the limb is enclosed in a complete plaster cast ^vithoiit «-in<Ioivs. 
Progressive healing vill usually occur with this treatment. In septic 
cases, the necessity of renewing the dressing and plaster will be 
determined by the offensivcncss of the discharge. 

In compound fractures with extensive injury to the soft parts, 
the special traction appliance shown in Fig. 208 lias proved useful. 
The lower leg is suspended between two wires passed through the 
tibial tubercle and calcaneum, and is entirely accessible for dressings. 
Tlic two pairs of uprights which carrj' the wires can be moved apart 
by the action of a single screw, so that distraction is readily obtained. 
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INJURIES TO THE ANKLE JOINT 


FRACTURES OF THE MALLEOU (POTTS FRACTURE) 

T he clinical term “ Pott’s fracture ” is used to refer to various 
fractures in the region of the ankle joint, ■which, although 
varj'ing in their anatomy, are all the result of injuries causing 
abduction or lateral rotation of the foot. Tliey arc produced by falls 
on the everted foot, or by rotational strain where the leg is rotated 
medially on the fixed foot. The essential feature is a fracture of the 
fibula towards its lower end. This fracture is produced, either by 
outward prcssiwe of the talus on the fibula, or by rotational strain 
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. — Frseturw at Jitlrnil mnJlwhw witU niptfiiv at rnnliitl 

Frocltirc nf lutPml mallcohu nitli aviiUion o( ini?'lial ikaIIhiIik. 


FrnctDrn of filmUt miVIa Joint, 

mill ruptun? at mnlioi 
Frnctiirp o( filnila at>u>« unkk' joint, 
vritli a^iikion o( incilial nuillroIiH. 


Lateral i{i«1i>rntion cun only 
Uicctir {{ tlio mteroHs^a-* 

I tiluo-flUiilur lijBmcnl is tom. 


alone. In the former case, the fracture is likely to occur at the 
malleolus (Fig. 2(50 A and H); in the latter, it is more often situated 
two or three lingerbrcadths above the joint (Fig. 200 C and D). 

The typical Pott's fnicture is associated with a varying degree of 
htcml dislocatum of the tains and foot as a whole, nllhoiigli this 
may have uiKlcrgonc spontaneous reduction, and will not he apparent 
at the time of examination. For such disloejitioii to occur, one of 
two injuries must be present at the meilial side of the joint— either 
the metlinl ligament may Ik* nipturrd (Fig. 2Ct) A and C), or. if this is 
228 



IXJUJIIES TO THE ^VXICLE JOINT 


sufijdently strong to stand the strain, the malleolus miay be torn off 
near its base and displaced laterally with the talus (Fig, 2G9 B and D). 
In cases where the fibula is fractured above the malleolus, lateral 
dislocation can only occur, if, in addition to the other injuries 
described, there is a complete rupture of the interosseous tibio-fibular 
ligament (Figs. 209 C and H). 

Posterior dislocation is also a common complication, and is most 
likely to be produced if the abduction strain falls upon the foot in 
the plantar-flexed position. In such cases a fragment is broken from 
the posterior margin of the tibia, carrj’ing with it one-third or less of 
the articular surface. If the line of fracture is oblique, the medial 
malleolus may be included. This fragment together with the foot as 
a whole is displaced backwartls and upwards, and the anterior liga- 


flCUKE 2*0 
ro((‘B fracture witli poAterior dislocation. 

Koto liow t)ie fracture invohea tlio posterior part of the articular aurfaco of 
f iio tibia. The frainrieot to$:etfaer with the foot as a whole it diaidaced back, 
wards and upwards, and the anterior hframents are tom. The method of 
reduction la indicated. (Aflrr £Wfr.) 

ments are tom (Fig. 270). Some degree of lateral dislocation usually 
occurs at the same time. 

Kednction. — ^Accurate reduction is essential, ns any uncorrected 
deformity, besides altering the statics of the ankle joint, predisposes 
to flat-foot aftenvards, and permanent disability may result, No time 
should be lost in reducing the displacement, and the practice of 
Waiting to allow swelling to subside must be strongly condemned. 
A general anaesthetic is usually employed. As a first step in the 
treatment, the swelling should be massaged away, until the hollows 
around the maHeoli reappear. This may occupy 10 to 15 minutes, 
ln>t the time spent is well repaid. Reduction of the swelling can be 
assisted by the application of a rubber bandage for half an hour or 
so prior to the mass.ngc. It is applied from the toes to the middle 
of the Cvvlf ; the turns arc first applied fairly tightly, but are placed 
with increasing .slackness towards the upper part. The displacement 
is then reduced by the method shosm in Fig. 271 B. Ijiteral dislocation 
is corrected if the foot is inverted by a band placed around the heel, 
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The ball of the thumb presses firmly over the lateral malleolus, 
while the finper-tips lie in the hoWow behind the mcfllnl malleolus. 
The other hand gp-asps the leg just above the ankle and presses it in 
the opposite direction. By this manoeuvre the dislocated talus is 
restored to its normal position, and displacement of the fibular frag- 
ment IS reduccii. Strong force may be used, as ovcr-corrcctiou is 
unlikely. Since the hnnil placed behind the heel supports the weight 
of the lower leg, any posterior dislocation is likely to be corrected at 
the same time; if this displacement is marked, the foot is pulled 
strongly forward as part of the manipulation. The foot must be 
phiccd m right-angled dorsi-flcxioii, and for this purpose the knee 
should be fle.xcd to iierwit rebixation of iJic gastrocnemius. Tull 
dorsi-flcxion is particularly neccssarj* in cases of posterior disloca- 
tion. as the displaced fragment is then pulled down into position 
by the attachment of the posterior lig.aiiicnt (Fig. 270). 

Immobilization. — It has liccn .advised that the whole foot should 
be put up in the inverted position, in order to nmintnin reduction, 
and to prevent the subsequent development of fiat foot. This is 
not only unnecessary hut is actively harmful, us the longiliidiual 
arch is then flattened out, and suljscqiicnt flat foot may thereby he 
produced. In the method of treatment illiistraled (Fig. 271), inver- 
sion is obtained only in the posterior j>arl of the fool, *.r. at the sub- 
taloid joint; tlie fore part of the foot is relatively arrfal, so that 
the heads of the first and fifth metatarsal hones lie at the same level 
in a plane at right angles to (he axis of the 2cg. By this method the 
fragments are retained in position, and the normal arch of the foot 
IS not only rcstorctl, hut is actually c.'cnggerntcd (see also p. aoO). 

In the great majority of cases of Pott’s fracture, an unpadded 
plaster east c.in he applied without the risk of interference with the 
eimil.'ition, for, in contrast to fractures of the lower leg, where fleshy 
muscle may be torn, further swelling rarely occurs. There is un- 
donhlcdly more danger to the circulation than with n padded cast, 
lint, if the plaster is carefully applied, and a cartful watch is kept 
during Ihc first twenty-four hours, the danger is relatively slight. In 
the method illustrated, a circr/far cast Is employed. .\Uhough this is 
moiihUd closely to the eontoiirs of the limb, i/ir iihno^t rorr mi/sl hr 
Uiheii that the aclua! iurn .1 of fwnrfugr are applied slaclJif (I’ig. 272). 
3’iic skin is not sJiayrd, as the iueorjtomtion of the laiirs in the plaster 
ensures more complete fixation. AVhen the plaster is removed after 
the normal interval of eight or ten weeks, the hairs will conic away 
iminlcssly in the c.ast. (If. however, for any reason tlic plaster should 
require to lie retnoveil within the first two or three weeks an anaesthetic 
may 1 h* necessary.) 

The method of niiplyiiig the plaster is illustrated tii Fig. 271. 
After the fracture has l>cen rediicwl, the iKisition is inaintnined by 
an assistant who holds (he entire foot in inversion hy grasping (he 
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Tott'a {racturc.~3Iethoil of icducUon and Immobilization. 

(5ce (fe»cr<p(ton «n text.) 

Xotc fliBt in tfio completed ptiister cost, invereion w lunintaincd on!}* in tjio posterior 
part of tlio foot. The fore foot u retiativoljr tvtrted, so that tlio heads of the first and 
tifth motatansaU ho in tlio piano of tlio ground. By this method, the longitudinal arch is 
fully restored. 
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fore-foot. Ry this grip he supports the weight of the leg, so that the 
foot tends to be pulled forward, and any backward displacement is 
corrected. The foot is maintainetl at a right angle, nnd to allow this 
the knee should be held flexetl. Circular turns of plaster bandage 
arc now applied to form a cast extending only af far as the middle of 
the hmgiludinal arch. It Is completed tip to the tibia! tubercle, at 
which level the skin is protcctet! by a ring of felt or lint. The 
lower edge of tlic cast at the middle of the foot is left thin. A few 
minutes are allowed to chijvsc for the plaster to harden. The fore- 
foot is then brought back to the horirontal plane. Inversion of the 



FIOCTU! 272 

Method of application of an unimddcd rarcufne cMt for I’ott'a frnetiiro. Tho 

plaster hnndaecs, ri*pe«ially thoeonext tlieaLin. are applied \cry thickly (A) 

Tlie pluter may «ubf«<qucnt|y l>c moulded clmcly to tlio contours of the Iri? 
and ankle {If}, with IdtJe nsk ol coastricnofi. 

posterior part of the foot will thus be retained while the normal arch is 
restored (Fig. 271 E and F). The edge of the partially completed cast, 
having been made thin, will bend with the foot nnd will not injure 
the skin. The cast is completed with the foot m this position. The 
fore-foot nnd toes arc supported by a plantar slab, which is moulded 
1>clow the transverse arch. Dorsally, the cast docs not extciul licyond 
the web. 

In cases where cousidcraWc swelling is present, nnd civnnot l>e 
satisfactorily reduced by massage, or when there is blistering of the 
skin, a temporary jmdded east may Ire applied on the same lines. It 
is replaced by an unpadded cast in n week or ten days’ time. 

Malleolar Iractnres with dislocatioa. 

lateral dislocation. — .Vs already dcseribed, a varying degree of 
lateral dislocation occurs in the typical I’ott’s fracture. Its trentincut 
h.ns already been considered. 

Posterior dislocation is also eomnion. It can usually l>o corrreted 
by the methorl described. In sonre eases however s\hcrc the fnieliire 
involves n larger part of tire lower orlieulnr surface of the titiia, 
232 






INJURIES TO THE ANICLE JOINT 


it may be dinicult to retain the fragment in position by plaster 
fixation alone. Continuous traction should then be employed in 
Rohler’s lower leg splint, a pin or wire being 
passed through the calcaneum (Fig. 255). 

Such traction may be combined u'ilh plaster 
fixation (Fig. 256). 

Central dhlocalion (Dupuytren’s fracttire). 

If the interosseous tibio-fibularligamcnt is torn, 
the talus may be foreed upward between the 
leg bones (Fig. 278). Strong 
traction is tcquiretl to reduce 
the displacement ; for this screw 
traction (Fig. 2 C 1 ) is useful, but 
continuous traction may suffice. 

Reduction should be main* 

Kalncd by a split plaster cast 

combined uith continuous traction (Figs. 2GS and 261). 

Medial dislocation . — A fracture with medial disloca- 
tion is sometimes described as a “ reversed ” Pott’s 
fracture, as it Is produced by an inversion strain, Roth 
malleoli ore fractured, and these together with the font 
are displaced medially. The principles of treatment 
ore the same as in a Pott’s fracture. The displacement 
is corrected by ei-ersion of the heel ami by strong 
lateral pressure over the medial malleolus, after wliich a plaster cast 
is applied. The medial malleolus may carry with it a considcrublc 
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Pott'B fracture. 
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IJupuvtren'a fracture. 
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malleolar frsclujv with anterior dislocation. 

Tho fracture in\olvc« tlio anterior inarRin of the tibia. Tlie fragment 
tosrether witli tho foot ns n whole w displaced forwards and iip\»ord» 
and the poHtcrior licomcota ate tom. J»ote that reduction ia obtaine<( 
by strong plantar flexion, wl>ea the tension of tho anterior ligament 
pijlla Dm- fragment into position, (Jflfrawtr) 

part of the lower .articular surface of the tibia (Fig. 274). such 
eases, reduction may be tinst.'iblcand continuous traction should the 
be employed. 
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Anterior tiislocation. — A fracture uith anterior dUlocatinn is j 
uncommon variety of “ Pott’s fracture.” It results from a fall < 
the heel uhen the anhle is dorsi-flexed, A fragment Is brohen fro 
the anterior margin of the tibia, cariA'ing with it part of tlie articu| 
surface. This fragment together uilh the foot as a whole is displa^i 
forwards and upwards (Fig. 273). The deformity cair be reduced I 
strvjng plantar-flexion, Imt fixation in this position is impractical] 
except for a verj' short i>erio<l, and treatment is best carried out I 
continuous traction until consolidation occurs. 

Alter-treatment. — After the application of plaster, the foot of tl 
Ixd is elevated, or the limb is placed on the lower leg splint. Tl 
nurse is instructed to keep a careful watch on the colour of the toe 
niul the cast must immeilmtcly he split if any circulatorj' intcrfercii' 
is suspected. If the plaster has Ir-cii carefully applied (Fig. ‘J7i 
this necessity should never arise. 

The ankle is rc*X-rayc<i either immediately after the plasl 
fuNation or uithin the first twenty-four hours. Apart from the gener 
outline of the bones, tno points in particular should he invcstigati 
in estimating the accuracy of reduction. Firstly, the lower nrticuli 
.surface of the tihia and the upjier surface of the talus shou 
be equidistant throughout the width of the joint, and, sectmdly, tl 
norma! outline of the ariinilar surface of the medial malleolus shou 
be restored (Fig. 270). If reduction is incomplete, the plaster mu 
he removed and a fresh manipulation ciirricd out. 

The “ waUdag ” plaster. — Fivalion of fractures In plaster of Far 
formerly suffered the widespread criticism that joint stiffness at 
muscular wasting resulted from the prolonged immobili/alion. Tl 
introduction by Holder of the unpaddcil walking plaster cast nif 
be regarded as the greatest advance in fracture treutincul with 
recent years, for to this nictluHl of treatment these criticisms cauru 
be applied. Holder has done much to prove his assertion that joii 
stiffness after fracture is due mainly to changes in the muscles, 
the patient is allowed to walk in his plaster cast, all the muscles coi 
trolling the ankle and more distal joints of the foot arc in continu: 
activity. It Is true that (hr ninsclcs which net upon the ankle joii 
alone arc prevented from shortening, but these undergo iwtiu trie <t» 
traction with c.aeh step. Such contimicsl activity, hy maintaining tl 
tone of the muscles, is an nderjiialc snreguord ngnjjist subsequent joii 
stiffnessjandwaslingortbenniscles themselves Is reduced ton inininmn 
The impridded cast ensures absolute control of the fmeture, and, i 
the absence of wasting, this is mnintnineil throughout the treatment. 

The “walking iron” consists of n U-shnped metal Imr, olxu 
J-inch wide and j*inch thick, sshich may lx* fitted with two ligl 
cross-pieces at its cuds (HlntcXXXVIl), It is jneorixirntetl in the cju 
with its J>cn<l projecting two and a half inches licyoml the heck H 
its use. weight is tmnsnuttcti cqiiallv through the whole pkislcr esis 
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difTiciilt or impossible (Fig. SS2), the surgeon should always supervise 
the completion of the walking plaster, and should make sure that the 
patient is walking satisfactorily before he leaves the hospital. If he 
is co-operative, it can almost be demanded of him that he walk without 
a limp! 

SPRAINS OF THE ANKLE 

A “ sprained ankle ” usually resulU from forcible tmrrsion of the 
foot, and is due to tearing of the lateral ligament of the ankle 
joint. If the foot is plantar-flcxcd at the time of the injury, 
rotational strain is also present, ns the leg tends to turn laterally 
on the fixed foot. The anterior, and less commonly, the middle 
bands of the ligament are torn. If the tear is in proximity to the 
fibular attachment, a radiograph may be necessary to exclude fracture. 

The modern treatment of a sprained ankle is designeil to provide 
support for the torn ligaments, while, at the same time, active use of 
the joint is encouraged. Giving to the presence of effusion inlo the 
ankle joint, there is always a tendenej' for the foot to be held plantnr- 
flexed, for in this position the capacity of the joint is greatest. If the 
foot is allowed to be retained for any lengtli of time in the pUntar- 
flexed position, the rccos’crj'of normal dorsi-flc.xiou will he slow, and 
disability will be prolonged. The old treatment of a sprained ankle 
consisted in the application of ctild compresses, firm bandaging, and 
rest to the joint. Those may still he rceommcmlctl, but only as a 
very temporary vteavire. Firm bandaging of the ankle region always 
tends to promote plantar-flexion, ami the use of crutches has n similar 
harmful effect. Rest tV only permissible if riglil-angled tlorsi-fexion 
is viaintahied ; a splint or a light plaster cast may be used for this 
purpose. 

Treatment by “sUrmp” strapping.— Strapping is applied to the 
shaved leg m the form of a stirrup, which passes down one side of the 
leg and up the other ; it extends iipwaitls on each side to the level 
of the tibial tubercle, and sliould cover the malleoli. During the 
appllcj\tion, the foot is dorsi-flexed to a right angle, and for this the 
co-operation of the patient should Ik obtamcil (Fig. 28 1 A). The 
strapping should first be applied down the mcdinl side of l!ie leg; 
ns it is brought up on the Latcnd side the nmviniiim tension pisslble 
is obtained, so th.it the find is polk'd into eversion luul the torn 
ligament is relaxed. In addition to such strapping applied in the 
long axis of the leg, it is an advantage to place one or more pieces 
obluiuely in the line of the anterior band of the ligament. Tliis 
strapping (“X” in Figs. 283 and 28t) is nppliixl to the limb in a 
spinil manner ; it p.is<ws round the side of the l»ase of the finii meta- 
tarsal, and ends dislully over the head of the first. In addition to 
allowing relaxation of the anterior iinnd of the ligament, by rontroll- 
ing inversion of the forc-foot, it jirevents cutting of the skin by the 
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anterior edge of the longitudinal strapping, where this passes 
round the lateral border of the sole. One or tuo circular turns 
should also be used to fix the strapping to the leg, but the front of 
the ankle joint should be left entirely free, as any constriction here 
tends to limit dorsi-flexion. 

Trealment hij ordinary adhesive strapping. — Strapping of I-in. width 
Ls to be preferred. Tsvo or three lengtlis arc placed parallel and 
slightly overlapping to form the “ stirrup,” and an oblique band is 
applied in the line of the anterior ligament. Two further bands are 
brought forward round the malleoli, and two circular turns arc used 
to secure the ” stirrup ” in the upper and lower thirds of the leg 



flOCVE 

“ StiiTup ” strapping applied for sprained ankle. 

I' plain aiUie9i\e Is nsed. Tlie band “ X ” w placed in tlio imo of tlio antenor 

Tibre.) of tlio lateral lignmcnt. Xoto that tl>o front of tlio anUo joint U left free. 

(Fig. 283). It is sometimes advisctl that the adhesive strapping 
should be covered with an ” Elasloplant ” type of bandage ; this 
may reduce swelling and prevent slipping of the strapping, but ns a 
rule it increases the discomfort owing to the constriction round the 
joint, am! tcfids to limit dorsi-floxion, so that a normal action in 
walking is more dilficult. 

Trealnicnl by clastic strapping. — If this type of strapping is far'ouretl, 
the “ orthopaedic ” variety, which stretches Iransvenely instead of 
longitudinally, should be employed, as elasticity in the loiijptudinal 
direction will permit stretching of the torn ligament, and the support 
provided is less adequate. It is applied in a manner similar to that 
desoribed for ordinary ndbesive. If 3-in. strapping is used, one width 
will snlVice for the “stirrup ” (Fig. 281). 
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Swelling around the lateral malleolus is effectively dispersed, if a 
U-shaped pad of felt is placed under the strapping in this situation 
(Fig. 28t A). If there is much effusion into the joint, .swelling uill 
appear also below the niedial inalleohjs; this may be treated in a 
similar manner. 

After-treatment. — After the strapping has been applied, the 
patient should be able to walk fairly comfortably, althotigh, before 
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Altemolno mi*tIio<l of npplj'iiiK ■'•tirrup” etrappinR ii'ina 3* FUxoplft 
Vrihopntdie ttrrtpping (wtiicli •tir-tflira lmrui\er*oly). 

A.—Vohi} n,>zton I* {nft{n(«umi by (lio (MtiiHit, vlio pittli on it txmcingo 
I«>a>ed iinilcr tlir foro-fool. A U-oluipc^l po'i of teU u ptnonl aroimt] 
ilin tnaIJraliM (o ilu’nonK' moiling. Tlio •trapping i* putloi) tigiitly up 
tlio Inirral Biilo of till* log, to promole o^vraion of (Iio foot. 

If Tfio »t rappuigPomplet«|. Kotetlio V.'ogtli ** X,” whif fi t* ptncp<! ipirally 
round tlio log, amt lira bi linetntii tl>c anterior hand of t)to Lgiintont. 

treatment, be may liavo been unable to put bis ftwt to the ground. 
The immediate relief of pain and the comrorlable sense of support 
provided by tbc strapping have to be cxpcricnccil to be appreciated, 
'flic patient is ntlviscd (l»at, for A few days, the joint wifi fie painful 
njlir red, but tliat cxrmsp will soon bring relief. In severe cases, 
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n dorsi'flexion splint should be applied at night ; this u’ill ensure 
much less discomfort on the following morning. Treatment is con- 
tinued for 10 days to 3 weeks. The strapping will probably require 
to be changed after the first week, when the initial swelling will 
have subsided. 

In exceptionally severe sprains, the patient may be unable to 
bear weight with the support of strapping alone. Such cases should 
be treated by a “ walking ” plaster cast (p- 234), in which walking 
should be possible without pain. If much swelling is present, the 
joint should be rested before plaster is applied, but dorsi-fle.vion must 
be maintained. 
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FRACTURES OP THE CALCANEUM 

F ractures of the cnlcanctim result from n fall on the heel. 
Tlie fracture is a con»pression erne, ns tlic wcifflA tif the falling 
body is transmitted through the tnlus on to the upper surface 
of the calcaneum. In the commonest tyj>c of fracture, the talus is 
driven like a uedge into the cnlcaneiiin. and the resultant fracture 
is a .someuJiat formless commmution. Scs'crnl different types of 
fracture arc dcscrihcd. Those most commonly found involve the 
talo-calcancan Joint, and the whole posterior process is displaced 
upwards in relation to the l»ody of the bone, w ith rcsnltnnt flattening 



Fiovub 2s5 

Irfiteriil rndiograptui of fwctjiretl cnlcftnoum wUU ujiwftnl dnp1«rcmi‘nt of jjostenor 

A.-^noforc rviUiclion. Nol« leH^raini: of luilioiU onglo. 
lf.~-Arter tv<i»ctiun by BL<*tc<al traction. Anglo rvofored, 

otit of the posterior part of the longitudinal arch. The amount of 
displacement may I>e estinmIeU by a sttidy of the " salinif angle" 
(llaliler}, f.r., the arrgfe itetacen tno tines drawn on a lateral radio- 
graph along the upper aspect i>f the cntcnncuin — one from tlic highest 
|K>int to the anterior angle, and the other from the highest point to 
the upper part of the posterior process (I’ig. 285). In the normal 
bone, this angle slioiihl measure 3f) to 10 degrees. After a fracture, 
tbc angle bceomes smaller, disappears entirely, or is reversed. Tlie 
amount of displacement is estimatctl by Cf)mpariiig the angle with 
(hat of the uninjured side. 

In addition to tlus flattening out, llic calcaneum may l>c hijortened 
by inipnetion or piling up of the posterior part. If this oeciirs, the 
Ikujc is likely to lie markedlv hroadened, bv the breaking down of tlie 
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lateral wall, which is displaced outwards, and can be felt as a hard 

mass obliterating the normal hollow below the lateral malleolus. 



Fjodbe 286 

Ajxial radiograpIiA o{ friictuml colcaneum. 


A. — Calcaneum of uninjured side for eomporison. 

B. — Compression fracture, ghoxrine Impaction of Irafcmcots, 

broadening of f>one and'breaking donm of lateral wall. 

C. —Tlie aamo after liamnierinc to free impaction, followed by 

aidO'tO'Side compression witli redresseur. 

Such broadening of the ealcancum is shown in an axial radiograph 
(Figs. 280 and 287), which outlines the lateral surfaces in profile. 

Tlie tTcatmeut of fractures of the calcaneum presents a con- 
siderable problem, and there is general agreement only ns to the 
prevalence of unsatisfactory results. The necessity of restoring 
the normal shape of the bone is 
stressed by Rohlcr. This is usually 
dinicuU, in view of the extensive 
comminution present, and successful 
reduction is by no mc.ans a giiamn- 
tce of a good functional result. 

Many surgeons advise that no 
attempt should he made to restore 
the normal architecture of the bone, 
claiming that the after-results are 
equally good if simple immobiliz.a' 
tion is carried out, and the bone is 
allowed to consolidate in its altered sliape. It would seem reasonable, 
however, to believe that the best results are more likely to he obtained 
if the normal shape of the bone is at least partially restored, even 
though complete restoration may be impossible. Disorganization 
of the sub-tnloid joint is the commonest cause of disability, and the 
changes in the joint surfaces must bear a definite relationship to any 
bony deformity which remains uiicorrccte<l. 

Disimpaction. — The t\q>ical compression fracture is firmlv im- 
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pacted, and the fragments must be freed before any attempt can be 
made to mould them into position. Disimpaction may be carried 
out by the method of hainmerivg. The ankle is placed with its medial 
side resting on a sandbag, and well protected by padding. A thick 
felt pad is laid on the lateral aspect of the calcaneum just below the 
malleolus, and a number of sharp blows with a broad-faced hammer 
are directed on to this surface. Tlic malleolus is adequately pro- 
tected if the surgeon places his left thumb upon it (Fig. 288} ! If 
disimpaction has been successful, the large posterior fragment can 
be moved about with the production of crepitus, and the broadening 
may be wholly or partly reduced. 

Reduction of upward displacement. — Skeletal traction is usually 
necessary, and is obtained by means of a pin or taut wire. The 



Proadeuing of calcaocum reduced Application of redresseur, wjulo screw 

by means of BShlet's tedresseur. traction is maintained. 


caleancum should be transfixed well posteriorly, so that the trauma- 
tized area is avoided. Screze traction is most elfcctive forthe reduction 
of displacement, 40 to CO lbs. being applied for a few minutes in the 
line of the lower leg (Fig. 201). Bohlcr advises that traction should 
be applied in the line of the posterior process. This necessitates 
transfixion of the tibia above the ankle, and the slinging of the leg 
by this means to the upright arch of the traction appliance. If 
the disimpaction has been adequate, such traction is not usually 
ncccssarj’ ; it may therefore be rcscivctl for cases where obstinate 
displacement persists. Continuous traction is used to maintain the 
position after reduction by scresv troction, or it may in itself be ade- 
quate to correct the upward displacement, Cohlcr’s lower leg splint 
(Fig. 289) is used, and 10 to 15 lbs. weight is attached. Continuous 
traction is maintained for six to eight weeks, ns, even in the absence 
of weight-bearing, upward displaccnient is liable to recur. 
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Redaction of broadening. — ^Thc broadening of the cnlcaneum, 
Tv}))ch is present in n large j>roporliofi of eases, may Ijc corrected by 
the hammering originally employed to disimpact the fragments, or 
a sjjccial compression clamj) or redressmr may be used. Rohler’s 
redresseur is shown in Plate XXXIV, and in Figs. ‘JOO and -01. Tlic 
oval-shaped metal pad is applied to the lateral side of the calcancum ; 
the pad for the njcdinl side has a semi-lunar shape, to allow for 
the projection of the sustentnculum tnli. The clamp is rapidly 
tigldcned nnlil the distance between the pads is shown on the scale 
to be .‘I’o cm.— the width of the normal calcancnin in the area where 
pressure is applied. As rapidly, the pressure is rcl.ixed. TJif sUn 
Kill nol suffer if the tiperalion is ex[ifdUiouilij carried out. It can be 
ticcoinjtli^hcd icillinut difficult}/ tciV/iin Jifieen seconds. In fractures 
which show both upward displacement and broadening, the rcdrciscur 
should be njiplicd at the same time ns screw traction is being carried 
out (Fig. 2(11). 

Immobilization. 

In cnfCi xchcrc there hai been no broadeniiif! of the bone, the positiofi 
may he maintained by couliuuous traction nionc (Fig. 280), and the 
nj>pne.nlion of plaster is delayed 
fora week or ten days, wlion tlic 
Initial swelling will have suhsided, 
nml a more lasting fit can he 
ohlnim'<l. 

In coses inV/i brontfen inff, w hieh 
has been reduced by haimnering 
or by oomjiressitm, » plaster cast 
is immediately applied, and is 
moulded eloseiy around the siiics 
of the calcaiiciim (Fig. 2l>2). This 
prcs'cnts a recurrence of the de- 
formity, and reduces callus forma- 
tion, If upA'ard displacement 
hns also been present, the east 
must be moulded to the sides of 
the raleuneuni svilb the triicljon 
wirein situ. Asswcllingsultsides, 
the cast rapidly becomes loftso- 
Otting nromid the hod. and 
requires to be renewed at in- 
tcrs'nls if re-disjifncemcnt is to 
be prevented. It is impossible to assess tlie amount of slnekness 
present if the lied is roniplclrjy rnrlosed in piaster. The type of 
cast shown in Fig. 202 is pnrtieulndy tlicrefnre useful, ns the 
plantar surfnrc of the heel is left cxjkisciI, and any slackness of 
the east is nt once apparent. 
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The correction of deformity is checked by lateral and axial radio- 
graphs taken after reduction. If displacement remains, further 
manipulation should be carried out — e^. tlie amount of traction may 
be increased, or the redressciir may again be applied. 

After-treatment. — An ordinary walking ” plaster cast should not 
be employed, as with this weight-bearing on the heel cannot bo 
entirely prevented, and xipward displacement will recur. If, however, 
a window is left over the heel (Hg. 203) it lias been f«)und that 
walking can safely be allowed. Contrars' to what might be exjiected. 



Ficvnu 203 

WftlkinR plaAler oast for fractured calcancum. Tlie window loft over tlie heel 
prevents wcif;lit fx'ing borne upon it. If broadening of tlio bono has been present, 
tlio plaster is moulded cloaety to the aidoR of tlie heel, and only the plantar surfaco 
IS left exposed (Fig. 29d). 

there is no complaint of pressure from the edge of the cast crossing 
the sole, nor <loes the heel become swollen. 

Consolidation of the fractured calcancum is not complete until 
from twelve to fifteen weeks after reduction. During this time, 
weight-bearing on the heel is prevented by the use of the special 
type of walking plaster descrilxcd. If the patient exercises ade- 
quately, stiffness of the ankle joint and muscular wasting should not 
occur. The salient angle usually becomes smaller during consolidation 
of the fracture, but this alone docs not appear to infUicnce the 
ultimate result. 

It is held that the prognosis depends upon the degree of damage 
to the sub-taloid joint, hut, even in fractures of similar type, 
the period of disability varies unaccountably from a few njontJis 
to several years. For patients, who suffer persistent pain, a .sub- 
taloid arthrodesis may be advised. 
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DEFORMITIES OF THE FOOT 

CLUB FOOT (CONQENITAI. TALIPES EQUINO-VARUS) 

T ALIPPS oquino-vnnis is the commonest type of congciiital 
club foot. In this condition, the heel is ilnnvn up from 
shortening of the tendo Achilles, and the foot is turned in- 
« ards tfi a varying degree so that the sole faces medially. tlie 
same time, the fore-foot is adducted ; the tubercle 
of the navicular comes to lie close to the malleolus, 
and the medial side of the foot is markedly con- 
cave. Only the lateral side of the foot, which is 
eojJvc.Y, touches the ground, and on tlus tlie weight 
is borne. The lower part of the tibia may be 
nitated mwhally. 

Treatment Is ilcsigncil to reduce the deformity, 
and to maintain the foot in the corrected position, 
until the soft tissues have become adapted, and 
muscular power has dcvclo|>cd. (Jrowth of the 
bones can then proceed along normal lines. 

Correction ol Delormity. — Tins should begin 
ns early as possible. The mcthoils of Dennis Browne arc advocated. 

In infants and young children up to the age of two years, the 
deformity can ustiony be corrcctcil without dlfllciilty by manual 
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Congenita) club foot. 
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On»<)uin<! tn<*t)iod of correction in inlonU and young eliillrcn. 


manipulation. The “one-hand” mcthnil is illustrated in Fig. -1*3. 
The palm is applicil around the chHd’s heel, w hifc the four fingers etirl 
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round the back of the ankle. The foot is forcibh’ dorsi-flexed and 
everted, till the little toe touches the anterior surface of the leg. 
The jiarents may be trained to carry out this manipulation several 
limes daily. If it is conscientiously performed, the shortening of the 
tendo Achilles and of the structures on the medial side of the foot 
Avill gradually be overcome, and, in mild cases, no further treatment 
may be required. 

After the age of tu’o, the foot may be too stiff for manual manipula- 
tion to be successful. The “ nut-crackers " desnsed by Browne may 
then be xised. This appliance consists of two flat wooden boards 
hinged together by bolts with eyes at their ends ^vhieh interlock. 
The patient’s leg is strapped to the lower board, and the tipper board 
is used ns a lever to obtain extreme dorsi-flexion (Fig. 290). An 



Correction with “ nut-craeWere.” 



Correction with Tfiomaa's wrench. 


essential feature of the appliance is that the axis of the hinge must 
coincide with that of the ankle joint. By means of wing nuts on 
the bolts, it is possible to control the position of the hinges and the 
mcfmaftoii of ffie upper board, so (fiat a sTirying degree of eversion 
of the foot may be obtained. 

An alternative method of manipulation consists in the use of a 
Thomas’s wrench to obtain the forcible correction (Fig. 297). 

Maintenance of the corrected position. — As a successful result is 
dependent upon satisfactory muscular development, the ideal method 
of splintage should maintain the corrected position witlimit inter- 
fering witSi muscular activity. Tlic splints advocated by Browne 
adequately fulfil this purpose (Figs. 298 and 299). They consist of 
two L-s»hapcd nluminium plates, which can be bolted securely to a 
cross-bar of the same material. One limb of the plate is bent upwards 
at a right angle to lie against the lalenil .side of tlie leg, and is .shaped 
to fit ro\ind the malleolus j the other limb lies horizontally and is 
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applied to the sole of tlie foot. Before being attached to the cross- 
bar, the splints, are applied separately to the feet. For this 1-in. 
adhesive strapping is used. The fore-foot is first bound securely to 
tiie plate ; a felt pad may be placed under its lateral border to in- 
crease the subsequent eversion. The strapping is then carried up to 
secure the vertical limb of the splint to the leg, when the full everting 
clfect will be obtained. The splints are now fixed to the cross-bar, 
the nuts being tightened witli a spanner. In bilateral cases, both 
feet arc made to point outwartls, uj) to the normal limit of 90 degrees. 
In unilateral cases, the normal foot is secured in 20 degrees of outward 
rotation. 

The adv'antages claimed for this method of splintage arc that it 
maintains not only the corrected sha|>c of the feet, but also their 



Special boots designed by UroNcne.— for me after spbnta Jiax-e been discarded. 

(Bfltn'fiirrmMaHbfJoAn Unfit and Aoiit, /Smtot) 

normal roiaiion in relation to the lower legs and to the sagittal plane 
of the body as a whole. M'ith plaster fixation sttch control is possible 
only if the cast is carried alwvc the knee, and in infants and young 
children some degree of muscular wasting will result. When treated 
by the splints described, the child is encouraged to kick about, and 
to stand up ns much as possible, so that wasting does not occur. 

The treatment is continued fot aiwut nine months with fort- 
nightly changes and re-manipulation. When the foot comes to be 
held at rest in tlic corrected position, IJrow'ne advises that the splints 
should be replaced by special boots (Fig, 300), which can be fixed in the 
same manner to the aluminium cross-bar. These boots have open toes, 
so that the cluld will not ontgrow then). After u period of time 
depending upon the progrc.ss jnadc, the bf«>ts are worn only during 
sleep or rest, and during the rest of the day the child is allowed to 
run about without restriction. 

In older children, plaster fixation is to Ijc preferred. The foot is 
immobilized in the over-corrected jxisition, i.e. in the greatest jwssible 
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degree of dorsi-ncxion, eversion and lateral rotation. In onler that 
the rotation of the foot may be adequately controlled, the knee, 
which slionld be semi-flexed. Is includctl in the cast {Fig. SOI). If a 
walking iron is incorporate<l in the plaster, the child can walk or 
even run about with case, so tliat muscular wasting is prevcntetl. 
Owing to the flexed position of the knee, the iron is i>cbt applied at 
an angle to the lower leg, in the ntnnner shown in Fig. fl02. The 
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length «»r iron which should project IkIow the cast Is determined by 
the degree of flexion nt the knee. The first plaster cast applied after 
ninnipiilatinn should Iw stcU paddcil to allow for swelling. .Vfter a 
few weeks, n hen ligaments nml muscles have become relaxed, further 
correction in the po-iition of the foot may lie obtained without the 
use of force. A succession of iinpnddetl or very Hgiitly padded 
plaster casts may then he employed. 

In olistinatc cases which bhow |)cnislcnt deformity, open ojK-mtion 
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may be required. Operations advised include lengthening of the tendo 
Achilles combined with section of the posterior capsule, division or 
stripping of contracted soft structures on the medial side of the foot, 
and rotational osteotomy of the tibia. Such operations are usually 
followed by plaster fixation in the over-corrected position, and further 
treatment follows on the lines described. 

The after-earc demands constant supervision, as by all methods of 
treatment there is a tendency for the deformity to recur. 


FLAT FOOT (PES FLAKUS) 

The term “ flat foot ” is used to describe the condition where there 
is a loss of the normal longitudinal arch. In early cases however 
(hicipjenl Jlal foot), no such deformity may be evident, even when 
weight is borne, and the pain is then due to stretching of the ligaments 
which precedes actual bony displacement. In non-resisiant orvoluntarij 
flat foot, flattening of the arch is apparent during weight-bearing, but 
the arch is restored when the foot is raised off the ground, In more 
advanced stages of the condition, the deformity persists in the absence 
of weight-bearing, and cannot voluntarily be corrected. In the 
resistant type, the normal attitude can be restored by manipulation, 
with or without anaesthesia, but in the fixed or pennanent variety, 
the bones are so displaced or altered in shape, that correction is im- 
possible without operation. 

In established cases of flat-foot deformity, the longitudinal arch 
is markedly flattened, and the bones forming its summit, t.e., the 
talus and navicular, come to lie nearer the ground. In addition, the 
talus is rotated medially, so that its head together with the navicular 
form a prominence on the medial side of the foot, which becomes 
convex in outline. The calcancum is deviated into eversion or prona- 
tion, and the tendo Achilles becomes curved outM’ards toivards its 
insertion. The fore-foot, t,c., the part of the foot in front of the 
mid-tarsal joint, is abducted, and, in relation to the posterior part 
ot the foot, it is also imvrifd or sNffhtaled. Such inversion oi the 
fore-foot on the heel Is an essential feature in the flattening out of the 
longitudinal arch. 

Treatment is directed towards restoring and maintaining the 
normal arch of the foot. In mild cases, the weakened muscles and 
ligaments may be relieved of strain by rest, by strapping, and by the 
provision of correct or specially prescribed footwear. Their tone may 
he restored by exercises, massage, and other forms of physio-therapy. 
In the resistant type of flat foot, manipulation is necessary to restore 
the normal arch, and is usually followed by plaster fi.xotion, so that 
the corrected position may Ix; maintainc<l. 

Strapping. — This method, combinecl with rest, is of especial value 
in the treatment of acutely painful attacks, which may occur at any 
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time as the result of ovcnise or umisual strain, and in which the foot 
is oedematous and tender. The strapping gives a measure of support 



Fmcbc 3»»3 

Slimip utmpping nprlnsl foe flat foot UHormUy TJio stmppini: Is putlwl 
iiffhtl} iipwiinl* on tli« rrosluvl ►i<lo m m to promote mvprxion of tin* fool. 

{3* £f'Ut<fpiirt etnpptite it u»c«l > 

to the foot, ninl is effective in relieving pain. It is applied in 
“stirmp" form. In u manner which will prumnlc inversion of the 
foot (Fig. Jio;)). 

Fookcear.— A correctly fitting sIuk* has a connive inner border, 
and is wide and room) around the forc-foot. The waist is accurately 
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mmiliU’d to gi\e support to the nreh. and llie heel should lit tightly 
round the heel of the fiwil. A low liroad heel should nlwius lx* worn. 
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Specially prescribed footwear is designed to restore the normal 
centre of gravity of the foot, by transferring the '»veight to the 
lateral side. Inversion of the calcaneum is obtained by raising 
the heel /j-' to tV" on tlie medial side. The 
“ Thomas heel ” has, in addition, a for\vard 
prolongation on the medial side, which gives 
support to the instep (Fig. 305). It is often 
advised that the sole should also be raised 
on the medial side, but in view of the fact 
that the fore-foot is inverted or supinatccl 
in relation to the heel, any raising of the sole 
shoidd he on the lateral side, so that the normal 
relationship may be restored (Figs. 271 and 
800). 

Manipulation. — Simple manual correction 
may be possible, but more forcible manipula- 
tion under anaesthesia is usually required. 

The arch may be restored by bending the foot 
over a wedge or sand-bag (Fig. 307), or by 
the use of a Thomas’s wench (Figs. 808 
and 309). The foot is forcibly moved in all 
directions so as to stretch the shortened ligaments and to break down 
adhesions. 

Plaster fxaiion. — Tins is usually employed after the arch has been 
restored by manipulation. The type 
of cast adxised is similar to that 
described for the treatment of Pott’s 
fracture (see p. 231). TJie heel is 
fixed in marked inversion, but the 
fore-foot is brought back to the hori- 
zontal plane, so that the normal 
arch is restored (Figs. 271 and 300). 
If, as is sometimes advised, the 
whole foot is placed in inversion, the 
longitudinal arch tends to be com- 
pletely obliterated, and, when the 
patient attempts to walk after 
removal of the plaster, the fore- 
foot must immccliately be everted 
in order to lie flat on the ground; 
the calcaneum will follow suit, since 
the foot moves as a whole, and the original deformity will have 
returned in its entirety. 

A “ walking ” plaster is obtained by the incorporation of an iron 
stirrup in the cast (Fig. 277). The muscular activitj' which is then 
possible should contribute largely to a successful result. The cast 
a 257 



Forcible inaiupuIaU'on of foot over a 
padded weilge. 



Fioctie .106 


Pliotop^ph of A iiormsl 
foot to show hair the 
longitudinal arch is ex- 
aggerated by fiit'crO'iiir 
the calconcunii and even- 
in; the foro.foot. 



ITXUSTRATIQXS OF SURGICAL TREATMiyr 



FiocRv. ao-* 



Fibmi: 309 

Forriblo ttuinipuLilion of flat foot, wing aTliomM'i wr^ncli. 



DEFORJnTIES OF TilE FOOT 


is worn for 8 to 10 weeks, ^kfter-treatment 
follows on the lines described for less severe 
cases. 

Lateral iron and T-strap, — ^This is useful in 
cases where the eversion deformity is aggravated 
by spasm of the peroneal muscles. The iron rod 
fits into tlie heel of tlic shoe, and, at its upper 
end, is buckled to the leg immediately below 
the kjiee (Fig. 310). The T-strap is stitched at 
its base to the medial side of the shoe ; when 
it is tightened round the iron, it prevents eversion 
of the foot. 

CLAW FOOT (PES CAVUS) 

In this deformity, the longitudinal arch of 
the foot is exaggerated, and the metatarsal bones 
incline towards 
the ground at 
a much steeper 
angle than nor- 
mally. This 
“dropping” of 
the metatarsal 
beads leads to 
clasving of the 

toes, and “ hammer-toe ” deformity 
is common. There is marked con- 
traction of the jjlantar fascia and of 
the short muscles of the sole. The 
tendo Achilles is shortened, so that 
a varj'ing degree of equimis de- 
formity is present. 

Treatment is designed to reduce 
the abnormally high longitudinal 
arch and to correct the clawing of 
the toes. 

Manipulation. — In mild cases, 
manipulation alone may be sufficient 
to correct the deformity. In infants 
and young children, manual mani- 
pulation may suffice; in older 
patients, a Thomas’s svrcnch may 
be employed. It is used as shown in 
Rg. 312. More often, manipulation 
is combined with operations in which the contracted soft stnictures 
are divided. 



Fioube 311 

Claw foot. {-Vr. 2i. J. Stirlitii/’s cast.) 



Fiaxmn 312 

Itlanifiulntion of claw foot, tssing a 
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Tootxcear. — Suitablt* i‘oot\irjir should }>e prcscribotl. Tijc slsoe 
must be of adequate length for the foot ; the heel should he ns low as 
tlw shorlcnctl tendo Achilles will pertnit, and its height is reduced at 
intcn-als. A metatarsal bar npjilictl to the sole (Fig. 31C) will n-duee 
the pressure on the heads of the metatarsals, and will relieve symptoms 
of mctatarsnlgia. In order to correct incipient clawing of the tiH-s, 



Spccinl MindAl (or lue m rUw fool. Tl>e Oxsi an> (trai^Iitinod ^ut by 
iTing l>oiin<t down with tajK- puwoil tliroueti OaI stnfdtw in tlm Mn<Ul. A 
nibVr nK'lnlAnwl na<l is aL<>o diowni tins was iuhwI to rrlioxr 
sj-miituin* of InOlAtArsAti^lA. Carimrr* .SmJ 

s;>ceial sandals arc useful (Fy,»>. 313 and 314J, Hy an arrangement of 
tapes, the tws can lx* strapped dowti to the flat surface of the sole. 

I’lasler JiTalion . — This is ndviseil after manipulation, or after any 
one of the numerous ojwmtions dcscril>cd for the treatment of 
more advaneeil cases. The cqiiitius defonnity is com“cted hy im- 
mobilizing the ankle at a right angle, and, as far as possible, the loiigi- 
Itidinal arch is flattened out by pressing up the beads of the meta- 
tarsals. As pressim* sores arc liable to ocetJr over these bony fwints, 
adequate jiadding should l»e provided. The tlrfonnity of pes eavus is 
tisunlly associated svitb symptoms of metatnrsnlgln, so that, sthrn 
plaster is op])13ed, an a! tempi should 1m- made to restore the anterior or 
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transverse arch. This is done by moulding the plaster so that it is 
markedly hollowed out under the balls of the toes (Fig- 315). 



AOTERIOR FLAT FOOT (METATABSAIOIA) 

The anterior or transverse arch of the foot is found under the 
heads of the metatarsal bones. It is a matter of controversy as to 
whether this arch is present during weight-bearing. It would prob- 
ably always be present if Aveight were borne with 
the heel flat on the ground. If high heels are 
worn, it is invariably obliterated, as an abnormal 
proportion of the weight is then transferred to the 
fore-foot. 

Metatarsalgia, or pain in the region of the balls 
of the toes, is usually associated u ith anterior flat 
foot. In this condition, the transverse arch may 
not actually have " dropped,” but the fore-foot 
is visibly broadened, due to splaying out of the 
metatarsals. The deformity is much more common 
in women, and is due largely to the wearing of high 
heels. Painful callosities may be present under the 
heads of the second and thirtl metatarsals. 

Tlie object of treatment is to reduce the pro- 
portion of weight borne on the fore-foot, and to 
restore and niajntnin''thc trans^Trse Tirch. • 

FoolTcear . — low heel is the first essential, so 
that strain on the fore-foot may be relieved. Pressure on the heads 
of the metatarsals is prevented by a melaiarsal bar (Fig. 316) attached 
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to tljc sole of the shoe. This h a bar of Icalher about A\idc and J’ 
thick, which is attached obliquely to the sole below the nrcks of the 
metatarsals. It is a common mistake (for which surgeons and 
shoemakers arc equally res|ionsible) to affix the bar too far forwanls 
on the sole. It then scrs’cs only to increase the pressure against the 
metatarsal heads, so that sNniplomsarc aggravate<l. The bar must 
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be allixctl well hack on the shoe — at the posterior margin of that jKirt 
of the sole in contact icith the ground. 

Metatarsal pads. — I’ads made of felt or sponge rubl>er ore useful 
in restoring the franss'crse arch, ami mreh'eving pressure on the heads 
of the second and thinl metatarsals. Tlie pad is pKiccd under llie 
tiechs of these Iwnes (Fig. .113). It may lie nttnclicd to a leather 
in-sole ssorn within the shoe, or, ns a more tcmimmrj’ incnsure 
(Fig. 317), it may Iw iKiund to the fool liy adhesive stmpj>ing. 

J’laster fixation. — ^This ninj' l»c cniletl for in severe cases. The 
toes arc stniiglitcned out and pkiutar-flexed, and the tmnsxerse 
arch is exaggerattsl by moulding of the cast (Mg. UI5). lly the 
fficoriwmtion of an iron hoop (Fig. 277), a ** uniting ” plaster cast is 
obtained. 



APPENDIX 


INSTRUMENTS AND APPLIANCES 


(MoH oj Oit plaie* tH ihmettionhaee Veen compiled 
from matenal kitvUy protiJed by J. Oardner ti' 
Edinburgh, by Down Bros. Ltd., Lonilon, nn'l by 
Chas. Thoctray <t Co., Leeds.) 
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PLATE I 

1. 1 c.c. hypodermic syringe. 

2. 10 C.C. “serum” syringe — nlso used for ijijertion of local 

anaesthetic, or for aspimtion. 

3. AU-metal syringe for local anaesthesia — fitted with inter* 

changeable Schinmicl’s umllcs. The ijitcnnctlinte curved 
mount may be fitted to the syringe by screwing, as illiis* 
trated, or, more conveniently, by a bayonet catch wlueh 
is fixed by a lialf-tum of the imnmt. 

4. Pitkin's syringe for spinal anaesthesia. Tlie neetllc locks 

on to the mount. 

5. All-glass varicose vein syringe {Cellan .Jones’s), The small 

glass bulb placed Iwtween the syringe and the needle 
allows blo<Kl to be aspirated from the vein, without 
oljscurlng the solution in the main part of the syringe. 

fl. Gabriel’s haemorrhoid syringe. This nll-mctnl syringe is 
used for the hxc injcclion method of trentment, whereby 
a few minims of sclerosing solution arc injected into 
each pile. 



Harvey’s haemorrhoid syringe— used for the metluKl of 
hij’h injection, 3 to 10 e.r. of solution being jnjeeteil 
into the sub*inucosa of the rectum aliot'e each pile group. 
The needle is short but is mounte<l on a long stem. 





I.— SYRINGES 
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PLATE n 

J 1. Backham’s towel clip. 

2. Gray’s towel clip, 
n. Doyen’s towel clip. 

j 4. Mayo’s towel clip. 

3. Moynihan’s towel clip.* 

0. Doyen’s towel clip.* 

7. Upcotl’s towel clip.* 

• grnernllv for Uie «Mnc>»mcnt of tide Unteh 
to the of tl>c A*ounil. 
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II.— TOU’EL CLIPS 
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PLATE m 

, 1. Bard-Parket knife— handle with detachable hlutle. A 
large selection of blades, of different shapes and sires, 
IS available. 

2. Scalpel— London pattern. 

3. Stiles’s scalpel. 

4. Syme's abscess — used for opening abscesses by 

the metluKl of transfixion. 

Histouries liave long, nar* 

5. Straight sharp*pointed bistoury. uniform 

u idlh. They may be uscfl 
in performing hnml! am* 
pntations, ns of fingers nr 

n. Corvea prob«-polnled bUtoarjr. toe. nml for layhif open 
.sinuses and nstulae. 

7. Hernia bistoury. Tins is used in cxinjunction uith a 
hernia (Urcctor (Plate XI), for tlie division of the 
constriction at the neck of n slmngulated hernia. It is 
pntbc'pointed, and the cutting edge is reduced in 
length in order to avoid injury to other structun's. 

8 to 13. Tenotomy knives— stmiglit or curs-ed, sharp- or probe- 
IHiintctl, and double eslged. Deviscil for the opera- 
tion of suheutaneous tenotomy. 
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PLATE IV 

1. Mayo’s straight stxrgical scissors. Tlicsp have tnpcred but 
not sluirp points, so that they con iie used for blunt 
(lisiacctlon . 

a & a. Surgical scissors— curve«l nml angled on the flat. 

4, Sharp-pointed scissors—** slitch scissors.” 

3. Blont-polnted scissors—** dressing sejssorN." 

(1 to 8. Coarse and fine dissecting forceps wUbouUeetb. Used for 
handling delicate striiclnrcs, sneh ns l>p\vtj > blood > ^ ^ls 
arid n<Tvc<.- 

0 A 10. Dissecting forceps with teeth. Irf»nc’s (n) arc serrated 
for hoMing iiwllc. These forceps are used for all 
gencml purposes, cspccinlly for bolding and rctrnelnig 
skin flaps. 

11. “Splinter” forceps. These arc tine pointed but take a 
liriti grip. 
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PLATE IV 

1. Mayo’s straight surgical scmors. Tlicic have tnprrcil Inii 
not sharp points, so tlmt they can l>e used for blunt 
dissection . 

i S: 3. Surgical scissors— cur\-ctl mul angled on the flat. 

t. Sharp-pointed scissors—** stitch ^cis«;ors.” 

5. Blunt-pointed scissors—** dressing scissors.” 

0 to 8. Coarse and lino dissecting forceps without teeth . Used for 

handling <lolicntc structiirrs. such ns boncL blood vessels 
and neni-es., 

D&IO. Dissecting forceps with teeth. I.mic*s (ft) are serrated 
for bolding needle. Tln-se forct'j>s are used for all 
general purposes, espccinlly for bolding mul retnicling 
skin /laps. 

11. “Splinter” forceps. Tlicsc are line pomte^l but take a 
firm grip. 
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PLATE V 

Arterj' forceps were designed for tlic purpose of prevent- 
ing or arresting haeinorrhagc at operation. Either the vessel 
gione or a piece of tissue contaming the hlcedi'ng poin t may 
he clamped. Artery forcejis so applied arc “ tied off ’’-Either 
mniiediatcly ur before the end of the opcnitioii. For this, 
the forceps is held as nearly horizontal ns possible by the 
assist.wt, sshiJc the surgeon ties catgut or silk around tlie 
vessel or tissue which has been clamped. Smaller vessels 
may reinam occluded without ligature, ns the result of the 
pressure alone. 

Artery forceps have, however, innumerable o ther us es — 
the h olding of ligatur es and the e dges of .aponeuros es or peri * 
touem u, and tlic c tnniping of ne<hclc s.~ 

There arc many different types of such forceps, of which 
only a few* arc show n licrc. 

1 . KocheFs (OcbsneFs). 

2 . Spencer WeUs’s. 

fi. Crile’s. 

4. ISoynihan’s. 

5. Mayo’s. 

6. Greig Smith’s. 

7. Bonhill’s. 



8. Halstead’s (“ Mosquito ”)? 
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PLATE VI 


Tissue forceps are designed to take a finri but non-crushing 
grip. In general, their blades approximate only at the tips, 
where they arc reinforced by teeth. Tlicy are used mainly 
for holding and retracting the cut edges of various tissues — 
skin, fascia , aponcuiwfs, p crito neiim, etc. 

1. Duval’s tissue forceps. Only the distal edges of the 
triangular bl.adcs meet. This edge has fine teeth upon it. 


. 2. Allis’s tissue forceps. This is a most popular forceps, 
which is in very wide use. At tlic ends of the blades 
arc three and four teeth which interlock. They inflict 
the minimum of trauma on the tissue, and can be 
Used for holding bowel, licnee, they are sometimes 
called “ cuas/owiosis forceps." 

j 3. Lane’s tissue forceps. These take a very firm grip, hut 
are liable to traumatize. They arc userl tor edges 
of skin. and a poneuros is. 

4. Poirier’s tissue or peritoneum forceps are somewhat 
similar to Allis’s forceps. Tlicy usually have one and 
two teeth at the ends of the blades. 


5. Paunett’s peritoneum forceps are used to facilitate 
the suture of the peritoneal incision. TIic middle 
blade keeps the peritoneal cilgcs slightly apart, so that 
the surgeon can see that his needle does not injure 
subjacent bowel. 

0. Rutherford Morison’s tissue forceps arc intermediate in 
strength between Alfis’s and Lane's forceps. Littfc- 
wooil's forceps fiiT very similar, but the blades arc 
rather more slender, and have fewer teeth. 
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VI.— TISSUE AND PERITONEUM FORCEPS 
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PLATE Vn 

NectUcs are classified acconling to both shape and cross-scction. 
Their shape may be straight, lialf-cur\'cd, or curved, anti in cross- 
section they may be round, triangular, or of a special type {Ilanedorn), 
in which the needle is (lattenetl from side to side {i.e, in the opposite 
plane to that of the curve), and lias a spear-shaped point. Ilas’eilorn 
needles are particularly comfortable to the fingers, but they cannot 
be held in the ordinarj' needle holder; for this purpose, a rerersed 
I/agedorn neetlle is available, in which the half of the ncctlle toivanls 
the eye is flattened in the opposite plane from the rest. (Pla/e VIII.) 

Cur\-ed needles may be |-«Vc/e, \-circle, ^-circle, etc. 

Triangula r needles are used chiefly for s kin sutu re, as the edges 
have a cutting action, which cn-ablcs the needle to slip through 
more easily, llasedor n needles, because of their spear point, arc 
equally suitable for~ skin suture . Neither of these needles must be 
used for stitching delicate stjniclurcs such as bowe l, blood vesse ls 
or nerve s. For these, rmimj^b^^d needles should lie employed : 
the more slender round-bodicd needles arc frequently rcferml to 
ns fn/Mh’Hff/ needles, 

1, Triangular f-circle needles. 

2. Triangular I>cirole needles, 
y S. Hagedorn needles. 

4. Reversed Hagedom needles. 

5. Round-bodied f-circle needles. 

G. Round-bodied I-drcle needles. 

7. Intestinal needles — |- and 1-circIe. 

8. Round-bodied f-circle needles. 

9. GalUe’s lascial suture needle.* 

10. Triangular half-curved needle. 

11. Triangular straight needle. 

12. Round-bodied straight needle. 

• For i»e with ft strip of Fascia l.itn witure material. 
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PLATE Vm 

Needle holders are ch aractcrizc<l by the possession of lon g 
handles and short blades , so that a fimi grip is obtained. Tlic 
blades are olten slightly hollowwl or arc split, to avoid the 
straightening out of a curs'ctl needle. Many different types of 
ratchet are employed. 

Reverdin’s handled ncwllcs arc of complicated structure. 
The eye can he opened by a spring shutter which is operated 
by a lever on the handle. In this way it can be “ threaded ” 
by pressing the suture material into it fr(*m the side. 

J 1. Mayo’s needle holder. 

2. McFbail’s needle bolder. 

0. Hagedom needle holder.* 

4. Harris’s needle holder. 

5. Halstead’s needle holder. 

G. Rererdin’s bandied needle. 

0. Reverdin’s bandied needle, angled. 

(Bonney’s ino<lirication.) 


* Thr bLtdes are phent in tlic op|tosite plane from tlie normal, 
that Hagedom needles can 1>e lielci. 
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PLATE K 

I 1. Aneurysm needle. This is curved in one pkne only ; the 
■J blade is flattened, and is completely blunt at the tip. 
It is used for passing ligatures round \cssels, and owes its 
name to the emplojTiicnt of such measures in the treat- 
ment of aneurysm. 

2. Pedicle needle. 'fhU i$ similar to an nnciirysm needle, 
but the point, although roktivcly blunt, is finely tapered. 
It is used for the transfixion of a pedicle ns a preliminary 
to ligation. As haemorrhoids may be treated by this 
method, it may also be knoxTii as a "pile needle." 

3 & 4. Macewen’s hernia needles. These arc curved in tw o 
planes and are blunt at the tip. They are used for the 
transplantation of the stump of the hernial sac under 
cover of the conjoined tendon, and for suture of con- 
joined tendon to inguinal hg.'imcnt. The curve is In the 
opposite direction for right- and left-sided operations 
(Nos. 0 and 4 respect i\ely). 

S. Cleveland’s pedicle needle. Tliis is used for transfiNing a 
pedicle, passing ligatures round vessels, etc. Tlic slender 
iihdcfi grip the Jfgaturc timtcrial. 

f5. Sature guide. This consists of a large bore needle mounted 
on a handle. It is useful for guiding suture naatcrial 
through a hole which lias been drilled in bone — as in 
the operation for fractureil patella. 

7. Doyen’s handled needle. This is essentially a skin-cutting 
needle, ns it has a spcor-shapcti point. It is used for 
the iuscrllon of deep stitches iu the abdoiuiiuxl waU. 





IX.— HANDLED NEEDLES 
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PLATE X 

Metal clips may be usc<I instead of stitches for tlic 
approximation of skin edges. Accurate co-aptation is readily 
secured, and provided they are removed not later than the 
fourth day, little or no scarring is proiluced. 

1. Michel clips— showing shape before and after insertion, 

and introdnemg forceps. The forceps resemble (jrdhmry 
dissecting forceps, but there is a c!cnr*c»t groove at 
the point of each blade for holding the clip. 

2. Childe’s dissecting forceps— for approximating skin edges, 

with magazine for holding Michel clips. 

a. Michel clip extractor. The lower blade is inserted below 
the hcn<l of the clip. Wien the blades (which are 
V-slmpcd) are closed, the clip is straightened out. 

4. Kitg clips. Tlicsc ate very similar to Michel clips, hut 
they arc fitted with flanges so that they can he opened 
out and removed by pressure ^vith dissecting forceps. 
They are not dcstroyc<l by reniova! and con he cisctl 
again. Inlrodacing forceps for Kifu clips arc “ how- 
legged ” near the tips, so as to circumvent the flanges 
on the clips. 

3. Dissecting forceps, with magazine for Kifa clips. 
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PLATE XI 

I’xobcs are used for various purposes — clijefly to explore 
sinuses, to detect their extent, direction and contents. 

^ Directors, arc na rrow bhmt-pointctl instrumen ts, with a 
grooaj ; o n one side, along which a bistoury mnv he pas sed. 
They are used mainly for laying open a simis or fistulous 
track. H ernia dirr eters arc used to guide the kn ife to the 
constricting band at the neck of n strangiilated hernia, and 
to n rotcct the bowel during this nmnoct isTC. They arc 
brojjicr and have a sbnllower groove than the ordinary 
director. “ 

Dissectors arc used to separate the tissues covering n 
structure to which the surgeon desires access ; they arc 
usually blunt-pointed to avoid injury* to vessels nnd nerves. 

1. Sidple probe. 

2. Probe and scoop. 

j 3. Brodie’s fistnla probe-director.* 

b Watson Cheyne's probe and dissector. 

5. Stiles’s probe and sharp spoon.t 

C. Macdonald’s aneurysm needle and dissector. 

7. Miles’s dissector. 

8. Spence’s hernia director. 

t). Key’s hernia director. 

10. Kocher’s dissector or goitre enncleator.” 


• Dt one end with n “ rrennra *ht," whicli wb<i fomiorly used 

to protect the tongue during llie snipping of lilt ffcnum for •• tongue-tie.” 
I Used in mastoid ojicmtions. 
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XL— PROBES, DIRECTORS AND DISSECTORS 
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ILLUSTRATIONS OF SURGICAL TREATJIENT 


PLATE Xn 

The smaller retractors are referred to as muscle retractors ; 
they are used to hold apart the edges of the wound during 
operation. The larger retractors (abtlominal retractors) arc 
employed to hold aside certain organs {e.g. small intestine), 
while access is obtained to deeper structures. Rladdcr 
retractors usually have a cliaractcristic curs’c to the blades ; 
they are used to hold apart the edges of the incision in the 
bladder wall, during operations ii|>on the interior. 

1 to 5. Uascle retracton. 
j G. Kelly’s abdominal (gall bladder) retractor. 

7. Upcott’s illnminated retractor. 

8. Thomson-Walker’s illuminated bladder retractor. 

9. Morris’s retractor. 


10 . Langenbeck’s retractor. 




INSTRUMENTS AND APPLIANCES 



XU.— RETRACTORS 
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ILLUSTRATIONS OF SURGICAL TREATMENT 


PLATE Xm 

1 . Mayo's tbyroidectom; retractor. 

'2. Phillip's three-bladed abdominal retractor. 
8, ThomsonoWalker's bladder retractor. 

4. Balfour's three-bladed abdominal retractor. 






ILLUSTRATIONS OF SURGICAL TREATJIENT 
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2 to { 


PIATE XIV 

. Amputating knives. These «crc very necessary instm* 
ments, when amputations were pcrformctl without 
annestlicsia. The operation was carn'ctl out n^iust time, 
and the tissues were divided down to the hone with otjc 
sweep of the knife. Jn sonic cases, one flap was cut 
hy transfixion — the knife was phtn^ed through the h’mh 
close to the bone, and the flap was cut from within 
outwards. 

. Sterilizer forceps. TIicsc arc used for lifting mstrumciits 
out of tlie sterilizer, and for the carrying of instruments 
ami dressings by an assistant who is not '‘scrublicd 
up.” The blades of the instrumeut are kept sterile 
by being immersed in a jar of antiseptic. 

2. Cheatle’s forceps. 

8. London Hospital pattern. 

4 . Harrison's basin holders. 


XIV.— AMPUTATING ICNIVES STEUILIZER FORCEPS 
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ILLUSTRATIONS OF SURGICAI. TREATMENT 


PLATE XV 

1 . Mayo’s sell-retaming goltrfe retractor. 

S. KocheFs self-retaining goitre retractor. 
8. JoWs stU-cetaiaiag goitre retractor. 

^ L Eocher’s thyroid gland holding forceps. 


5. Kocher’s isthmos (thyroidectomy) clamp. 



INSTRUMENTS AND APPLIANCES 



XV.— THYROIDECTOMV INSTRUMENTS 
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ILLUSm\TIOXS OF SURGICAL TREA'nmNT 


PLATE XVI 

1. Lumbar pimcture needle (Pitkin’s). The stilcttc is prountl 

nt its tip to lie flush with the bcve! of the ncctlle. 
Rotation of the stilcttc is prevented hy means of n pin 
\\ hich fits into a slot in the needle mount. 

2. Ventriculography needle. This is blunt-pointed and 

graduated in centimetres. For the carrying out of 
ventriculography, the nccillc is inscrtwl through a 
small trephine hole in the parielal hone into the posterior 
horn of the lateral ventricle. The ccrcbro-spinal finld 
is replaced with air or o.vj'gcn, which ocitlincs the 
ventricle on radiographic examination. 

0. Cistern puncture needle. This is similar to a lumbar 
puncture needle, but is somewhat shorter, and N gradu- 
ated in centimetres. It is used for nsjiirating fluid from, 
or estimating the pressure in, the cisterna magna. 

• 1 . Graham’s blood transfurion needle— for withdrawn! of blood 
from donor. 

5. Graham’s blood transfurion needle— for administration of 
blood to recipient. The part of the needle wliich enters 
the vein is milled : this prevents it from slipping wJicn 
it is secured hy a ligature. 




INSTRUMENTS AND APPLIANCES 




ILLUSTRATIONS OP SURGICAL TREATMENT 


PLATE XVn 


Tmchcotomy lubes arc of various patterns. Tlicy nil 
consist of nil inner and an outer the former a little 

longer than the latter, 'flic outer tube is belli in position 
by tapes passed through tlic slits in its shoulder, and tied 
round the patient’s neck. The inner tube must not be fixetl. 

Tracheal ddntors arc iiscil to dibte the incision in the 
trachea in onlcr tliat the tube m.ay lie inserted. 

A cannula is a hollow tube ascii for aspirating the fluid 
content of an organ, or for removing collections of fluid from 
serous cavities or tissue spaces where it has collected. A 
trocar is a slmq)*pointed stilctlc which fils closely into tlic 
cannula, with the point projecting licyond Its end ; it enables 
the cannula to he thrust into the cavity. 


y 1. Edinborgh pattern tracheotomy tube. 

2. Parker’s tracheotomy tube. 

3. Poller’s bi-valve tracheotomy tube. 

L Durham’s “ lobster-tail” tracheotomy tube. 

5. Laryngofomy tube.* 

0. Luer’s tracheotomy dilator. 

7 . Trousseau’s tracheotomy dilator, 
s. Abdonunal trocar and cannula, with side tube. 
0 . Hydrocele trocar and cannula. 


• Note thr ovnlsIujKT oncrosS'Scction, nod Ihpnljscncc of un inner tiil>e. 



INSTRUMENTS AND APPLIANCES 



XYH.— TUAC1IE0T0>IY AND LAUYNGOTOMY TUBES 
TIlAaiEOTOMV DILATORS, TROCARS AND CANNULAE 
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ILLUSTRATIONS OF SURGICAL TREATMENT 


PLATE XVm 


1. Cleft palate knife — used for the cntthig of tlie miico- 

pcriostcal flaps. 

2 . flat’s cfcR palate raspatoirl 

} — for devotion of the flans. 

3. Fraser’s deft palate raspatory; 

4&5. Cleft palate needIe3-~for suture of the separated flaps 
in the nuddinc. 

s^D. Dott’s modification of Boyle>Da7is eag. 


7. Fraser’s bare lip clamp— used in pairs, one at each j.i(ic of 

the lip, for the control of haemorrhage at operation. 

8. Smith’s hare Up clamp. 


0. Cleft palate scissors. 
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ILT^USTRATIONS OF SURGICAL TREAl^rRXT 


PLATE XK 

1. Doyen’s gag. 

5J. Fergnson’s gag. 
n. Mason’s gag. 

4. Newington’s month opener. 

5. Boyle-Davis gag- 

6. Doit’s modification of Boyle-Davis gag. 

7. Barton’s gag. 

8. Phillip’s airway. 

9. Mayo’s airway. 

10. Thompson’s tongue lorccps, 

11. Guy’s tongue forceps. 
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ILLUSTIIATIOXS OF SURtJlCAL TREATMENT 


PLATE JQC 

1. Foalis’s tourmiiuet. The strelchwl rubber tubing is held in a 

groove in the ivowlen block. 

2. Esmarch’s toundquet. Fixation is secured l)et\\ccn the hook at 

one end of the tidiing. and a link of the chain at the other. 

y. Samway’s tourniquet. One end is fitted with an nnchor-shapctl 
hook, around nhich the strctehenl rubber tubing is fixed. 

4. Godwin’s all-metal tourniquet. The metal slip-knot is pulled as 

tight as possible, and further tension is obtained by means of 
the screw. It cun be gradually released. 

5. Putti’s tourniquet. This consists of two metal pl.atcs, the upper 

of 'vhieh is raised from the lower by means of n screw. If these 
arc firmly bandaged to the limb, a tourniquet action is obtained, 

<1. Petit’s tourniquet. Tins eonsMs of a screw windlass around uhteh 
strong webbing is passctl. The webbing is buckled round the 
limb, and the tension is increased by turning the screw. (This 
illustration docs not indicate the method of use of the lourniqiiet ; 
the webbing <Ioes rtot, of c<mrsc. p.iss over the handle of the 
screw.) 

T. Finochietto’s tourniquet. This is laid flat on the limb. The tunts 
of strctche<l nihber tubing arc f«re<*d down betucen the up- 
rights, and the end. thickening when tension on it is relaxed, 
cannot slip back, and is thus sccurcil. 

a. Lynn~Thomas'8 tourniquet forceps. These forceps were f(«m<} to 
be useful in mditnrj* surgerj', for arresting haemorrhage, and ns 
a preliminary to high ninputntions of the thigh. One hlude is 
probe shaped, while the other resembles a bowel clamp. The 
prohe-hlndc is inscrtetl through n small punctiirc wound and is 
passed deep to the femoral vessels, and the flat blade lies on the 
skin surface. When the blades arc closed, the vessels arc 
<>cchided. 


Nos. 0 to R arc IllostratCfl on larger 
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IIXUSTHATIOXS OF SURGICAL TREATJIEXT 


PLATE XXI 

IL^gnl^igv or ucrioston l clryntnr s ore dcsipu-d for 
niising tlic periosteum oil a Ixme surface, ami fur strippiiif' 
off muscular attachments. 

ChiVj s. s\ hich are be^cllcjl on one sid e only, a rc used 
for c utting or shaping lionc for any purpos e. 

Obtcntoni cs may Itc <{cscribc<l ns e hiscU of a special typ e, 
used for tJic ojieration of osteotomy, t.r. for dividing Ihiuc. 
Their edges are equally i Krvellerl on Iwtli sfd es. 

Gouges aw mctl for cutting out n gutter or hollow in a 
Ixuie, e.g. in the classical operation for osteomyelitis, or for 
drainage of the mastoid antrum. 

V 1 . FaraboeoTs straight raspatory. 

J 2. FaraboeuTs curved raspatory. 

a. Maceweu's periosteal elevator. 

4. Lane's periosteal elevator. 

^ 5. Chisel. 

^ G. Osteotome. 

7. Gonge. 

8. Small gonge, suitable lor raostold operation. 






ILLUSTRATIONS OF SURGICAL TREATMENT 


PLATE X3ai 

1. Fergusson’s " lion-toolhed ” lorceps. 

Lister’s seqaestrum or necrosis forceps- The blades are 
slender, so tJiat they can lie pass«l through a small 
opening in the outer lionc. 

S. Peters's bone*holding clamps. A choice of blades is avnib 
able, and either of two joints may be used, so tlmt lioth 
large and small bones may l>e grl|>pc<l. 

1. Lambotte’s boae-holding fo«?eps. Note the mowible 
blade on the one side. This secures n nmeh firnicr grip. 

Si 0. Lowman’s clamps with Coil’s distmetor. These clamps 
' are used mainly for plating and bone-grafting operations. 
E.icb fragment is seaiml in a clamp and distraclion 
is oblaincil liy forcing the clamps apart, by mcaui of 
the distraction apparatus. 

7. Heitz-Boyer’s clamp. Tins is very sinulur to I-amboltc’s 
clamp, but has a sliffcrcnl mechanism for nxntion. 





XXIL— COXE-IIOLDIXG FOIICEPS AND CLAMPS 
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ILLUSmVTIONS OF SUIIC.1CAL TIIEATMEKT 


PLATE XXm 
^ 1 A 2 . Ampotation saws. 

3. Framesaw (BulclJt’F?)' 

4. Merten’s saw.* 


* This Kiiw ^^tLs (lc\i>nl for tlir 
operation of excUion of the knre 
joint. The nnrrmv cimrtt frame 
(iinkes it for JJw lione 

ends tnliTHivrn inacsirxcslptnne. 




S09 






ILLUSTIL^TIOXS OF SUnGIC.\L TREATMEXT 


PLATE XXI7 

1. Adam’s “ key-hole ” saw.* 

2. Jones’s “ key-hole ” saw. 

.2. Horsley’s laminectomy saw. 

1. hlacewen’s laminectomy saw and rasp. 

Oigli’s thread saw and handles.f 
0. Stiles’s QigU saw iatcodacer. 

7. Cotterill’s Gigli saw introdocer. 

8. Dott’s <De filartels’s) Gigli saw introdacer. 


• r)c">f«;nc<I originally fur diviviuti of ilir neck of llie fetinir. 
f T'-wl ntiWnly for (lie oitting of nn oMtt>-i»t.t*-lic llnp I n bruin 
oi»cmtiuos. It !■> by an IntnMttcer between trt'}>tiin<- huji-*. 
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INSTRUjrENTS AND APPLIANCES 



XXIV.— SAU'S 
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ILLUSm\TIOXS OF SURGICAL TREAT^NT 


PLATE XXV 
1. j Angled bone shears. 
iLaminectomy shears. 


^ n. straight bone shears. 

'-/tT Double-action bone shears. 
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INSTRU^VIENTS AXD APPLIANCES 



XXV.— BONE SHEARS LAJIINECTOMY SHEARS 
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ILLUSmVTIOXS OF SURGICAL TUKA’DIENT 


PLATE XXVI 

R ongcti r or ni bbling forcciH (goiigpjmrc^s) 
arc if^gncd mainly lor cnlarpinj; u trephine* hole 
in the skull, ns in o]>cmtions for clecomprcssKm, 
but they can be used for removing nr shaping 
bone for any purpose. 

\. Lane’s lUbhUne forceps. 

•J. Van Havre’s gonge forceps. 

a. Hoffman’s nibbling forceps. 

4. Lane’s fulcrum forceps. 

5. Jansen's nibbling forceps. 

Doable-action gonge forceps. 



Tills instnniK'nt, nliicli is drslgned on the same 
[irmciplc” jw plaster >hcnrs, is us«i (o make a 
linear cut in the skull. The losser hloilc may lie 
introduced tlifough n small trephine hole. 
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XX\’I.— KOXGEUn (NIBBLING) FOBCEPS 
De Viblis’s Skoll'Cntting Forceps 


315 






ILLUSTRATIONS OF SURGICAL TRE.VnfENT 


PLATE XXVn 

This plate illustrates some of the inslrutucj\ts which 
were introduced by Arbuthnot Ijhic for the Ircntnicnt of 
fractiircs. The fruRments were exposed by open ojicration, 
and were held In nlignment by means of steel plates fivetl in 
position by machine setesvs. In an cHort to miimnizc the 
risks of sepsis, the opemtion was carried out with a “no- 
touch tcclinitiuc " — lienee the necessity for special iiistru* 
lucnts for holding plates, screws, etc. 

Bone levers. 

vJ^Bone-boIding forceps. 
us: Plate-holding forceps. 


s^r Screw-holding forceps. 








ILLUSTRATIONS OF SURGICAL TREA’DIENT 


PLATE XXVIU 

l*)ntcs and scTO^Ys made or l>ccf l«mc have Leen sub* 
stituted for steel plates in the treatment of fractures, and, 
in general, may be said to give Iwttcr results. 

Plain pegs made of Iwef l>oiic are useful for the fixation 
of fragments in position. A bole, the size of the ]>eg, is fust 
drilled in the hone ; the peg is gently hammered in ns far as 
may he thought necessary, and the excess is cut off. 

Intrn-medullarj’ pegs are rounded at both ends and have 
n flange in the middle. They have Ihtj) used in the treat- 
ment of transverse fractures, and arc made in sires suitable 
for the different bones. A hole of a size to s\iit the diameter 
of the peg sclecte(f is <iriltcd up the mctlulla of each fragmcjit. 
The fragments arc then brought into end*lo-ciul apposition 
over the peg. 


1. Plain hee! bone pegs. 

2. Intra-medoUary pegs. 

0. Peel bone plate and screw. 


318 
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ILLUSTIIATIOXS OF SURGICAL TREATMENT 


PLATE XXIX 

The nail designee! by Sinitli Petersen for t!ie treatment of fractures 
of the neck of the femur is thrce-llangcd on cross-section. It is driven 
afong the axis of the neck of the fcmtir into the head, and secures 
fixation of the fragments in apposition. The flanges of the nail are 
so thin that there is the minimum of destniction to tlic spongy hone, 
and the fragments arc prevented from rotating on one another, as 
they would lie liable to do if a round nail were used. 

Various modifications of this nail Iias'c been introduced, which 
allow the operation to lie performed without the 
necessity of open cxjKisiire of tlic hip joint. The 
nuHlern nails have a cannula up tlie middle, so that 
they can lie “threaded” on a wire guide. Tliis guide 
is- inscrte<l first into the bone, and its jiositlon cmi- 
firmed by radiographs, licfore tlie nail is drh’cn home. 
^Vatson Jones’s nuxlification of the nail, together with the associ* 
nted instruments, is shown here. (For a full description of the opcm* 
tion see pp. HO to 1113.) 

1. Cannolated Sndth Petersen can (WaUoa Jones’s) ) 

2. Wire jruide—graduated in ^-inches orecnlimetn.sf^'”*'^''^ 

0. Handle for inserting goide. 

4. Measnring rod. Tins U a plain rod which has a groove cut evOrv 

quarter of an inch. It is laul alongshfc tlie fonmr, when the firs' 
radiograph after tlie insertion of the guide is living taken, and on 
the film it appears magniriwl to the same extent ns the femur. 
The length of nail to be tisetl nmy lie dcterminetl, if the apparent 
length of nail ri-quired (ns shown on the film) is measured against 
the xhmlazc of the measuring roil; r.g. if the apparent length 
covers 13 grmivcs, a nj-iii. irnll is rwpiired. 

5. Tri-fin osteotome, nds mu lie used to make a tri-radi.ifc cut in 

the cortex, prior to the insertion of the nail. 

0. Saii (tft scaif tcUh alher inxlrtmrnts). 

T. Punch by which the nail can !>c hammered in. It is cannulatcd, 
so that it can lie used with the wire gxiidc in »itu. 

8. Impacting punch. This fits over the head of khc>uail, and allows 

the hammer blows to tie transiiulted directly to the femur, lly 
its use the fragruents are im|)actc<i over the nail, atid any grip 
which exists ln-twcen them Is closed. 

9. Broomliead’s nail extractor. 
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XXIX.— INSTIIUMENTS FOR THE S.MITH 3’ETERSEX 
XAILTXG OPEIUTIOX 
(Modified by Watson Jones) 
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ILLUSTRATIOXS OF SURGICAL TREATMKXT 


PLATE XXX 

Skeletal tractioji is traction npplict! tlirectly to bone. It is iLscd 
niainly in the treatment of fractures. 

The instnimcnts used nre of three main types. Calipers have 
sharp points which secure n firm hold by pcnctratin},' the cortical 
bone ; they can only l)c applied to bony prominences, such ns the 
condjlcs of the femur and the malleoli. The Kirschner icire is a fine 
wire of highly tempered steel, which is drilled through the bone: 
in order to make it ta\it, it is “ stretched ” in a special stirrup. A 
pill rciih rotaiing stirrup has been |»opularized by lluhler. The pin, 
3 or 4 mm. in thickness, is drilled or hammered through the bone, 
and traethm is applied thraugh a stirrup, which caii rotate freely on 
the pin. 'Jins rotation is essential ns it prevents movements of the 
pin, which predispose to sepsis. 

Skeletal traction is most commonly used in fractures of the femur. 
The different methods of Its application nre shown in Fig. 205. It 
is also employed to obtain traction on the lower leg, when it may l>c 
applied to the lower end of the tibia, to the malleoli, or to the calcnneuin. 
For traction on the upper arm, a Kirschner wire may be passed 
through the olecranon, in line with the humcnis, A special stirrup 
for use in such eases is shown m Fig. 05. Sktill traction calipers arc 
illustrated in Figs. 12 and 13. 

1. Pearson’s “ ice-tong ” calipers. 

2. Bohler’s calipers —large sire for condyles of femur. 

3. Bohler’s calipers— small pattern for application to malleoli, or to 

calcancum. 

4. Elirschner wire apparatns, consisting of a temjKTcd steel wire, 

shar|)encd to a drill |Hnut at one end. .stimij), ami “ stretcher.” 
Tlic mode of action of the stretcher is apparent from the llltis. 
tration. (The sxirc is not really stretched; the ends of the 
stirrup arc nppro.\imat«l so that the wire is damped under 
tension.) 

5. Schocmachcr’s slump, for use with Kirschner wire. 

G. Bdhler’s pin with rotating stirmp. 

7. Bohler’s pin with rotating stirrup— small sire for calcancum. 
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IIXUSTRATIONS OK SURGICAL TKEAT.MEXT 


PLATE XXXI 

1. Thomas’s arm splint is very similar to the s\cll-knnwn leg splint 

(Plate XXXII), hut the pa<I<I(.iI ring is round, and it is placed at 
right angles to the side bars. Tlie iron ro<l docs not tisually exceed 
J'inch in diameter. It is tised in fractures of the arm , to steady 
the limb and to aniilv traction to It . Skin traction is nstially 
employed, or. as an emergency measure, n cl(»\-e-hitch may be 
p.'isse<l round the urist and tie»l to the end of the .sjdint. It is 
best used in combination with a llcxion-picec. which allows the 
elbow to be kept m the Ilcxed position (Kig. ‘.)2). 

2. Sinclair’s raodiKcation o! Thomas’s am splint. In this splint, the 

ring swivels on the side bats, so that traction can lie applied 
with the arm .at the side. It has a wide iiscftilness in military 
siirgerj', ns it can be applieil while the patient is being transported 
on a stretcher. 

3. Abduction (“ aeroplane ”) splint. Such splints are used in the 

treatment of fractures nlnnil the upper mil of the humerus, 
where it is impossible to get opposition of the fragments with 
the arm at the side. They are also useful in eases ulicrc con- 
tinuous traction has to Im* applied (Fig. f>3), and in the treat- 
ment of weakness or parnKsts of the abducting muscles. If 
complete immobihration of the shoulder joint or humerus is 
requireil, it is more satisfactors' to employ an abduction plaster 
east (pp. tui and 87). 

4. Carr’s wrist splint Tliis consists of a plain wtxMlcn board 8 to 12 

inrhes long, which has a piece of broom-stick attached to it 
obliquely at one end. and is hollowed out at one side to nccom- 
iiiodate the Ihcimr eminence. It is made fur the right or left 
side. It may be used m conjunction with a small dorsal sjilint. 
It has been cmplojeil ehtc/b in the treatment of Colles\ fnic- 
tiire : the nicthiKl of its application in this condition is shown 
in Fig. 12(1. 

5. Jones’s dorsi-Ilcxion wrist splint is used for maintaining the wrist 

in the dorsi-tlexctl position — ns in the treatment of wrist-drop, 
lulicrciilous arthritis, sprains, etc. 

(>. Gooch splinting consists of strips of soft wood glued to a backing 
of canvas. When applitsl with the canvas sulc next the limb, 
it encircles the part as a ferrule; sshen applied with the wooil 
against the skin, it d<*es not Itciid. It can Ik- cut to shajK- with 
a strong knife. 

7- Cramer’s wire splinting. Tljis is made of ahiminitim alloy, and is 
light and strong. It e.an l)c uses! for hishioning various splints. 
csju-ciallynlMhictioii splints (Fig. 01). It N made in 3- and l-iiich 
w-idtiis for ordinary jiuriKSsos, mid in J-ineh width for use ns 
finger splints. 




XXXI.— SPLINTS FOn TIIE UPPER EXTREMITY 
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ILLUSTILVTIOXS OF SURGICAL TUKA’DIEXT 


PLATE XXXn 

1. Thomas’s bed (bsee) spliat. The aide- l«r» of ild* hpUnt are made of iron roti 

J. to l-inch Jn diameter. At the upper end, the bars arc Melded to nil ovoUl 
rm:: of the same nmlcri.al, Mhleh Is padded «itli felt and coxerctl with firmly 
^ln.•tl•1lcd leather. Tlie rin" is set obliquely nt an nn<;!c of about 12« de^^rccs 
to the bide bars. It is unevenly pirifonti Tiilhcr than o\-d1 m shape ; the 
narrow jmrt h pl.ieed lalcrulh, and the tl.itlcr surface lies unterinrly. .\l 
the lower cml of the splint, where the side hap* nrc continuous with one 
another, there h a V-shaperl notch to wtiieli tmetum tiijies may Ire tie*l. 
Counter-pressure is provideil by the |i.'tddc<l ring which lies against the isetunt 
tulrerosity. The limb is supporlc*! by slings pnsscil tretween the snlc Ihip,. 

Ongin.iUy dcsigncil for immobibratHMi of the knee joint ill cases of 
tulrereulou!* arthritis, this splint has nttnmcd Its greatest usefulness in the 
treiitintnt of fr.icturrsi femur (p. U8). 

2. Thomas’s splint, with flexion-piece attached. The llc\ion-pic« hinge# on the 

main splint, and is ndpisled so that the lilnge lies opposite tlic knee Joint. 
'Hiis arrangement allows the knee to Ire Hexed, and movements to Ire carried 
out, while the traction is iiininininc*! (I'ig. 21-1). 

n. Hodgen’s splint. This splint is #omenlint sitmksr to a Tliomav'ii splint, hut 
there is only '* half a ritig," ami this is utipndded. In addition, two hooks 
arc placed on each of the sWe Imrs. It provide# no nuiiitcr-prcssiirp, hut 
merely acts as a cmdle in which the limb Is siting. Skm strapping iipplietl 
to llie limh is tied to the end of the splint, and traction is rxcrtcil ngulnst 
the counter pull of tlic patient’s own weight. A full drseriptioii of the 
method u given on pages 182 to t8t. 

4. Bohler’s lower leg ipUnt. Tlds is n particularly useful splint in the trrutinent 

of lower leg fractures. The knee is kept in n liexeii position, nnd tlie cfevn- 
thin of the lower leg improves the cirrulutlun and ridiiees swelling. \ 
pulley is provided so tiut Imelion can Ire applied in the line of the leg 
(pp. 21S to 217). Ulien ii«ed in conjunction with an overhead frame, the 
splint in.iy also Ire erii}iIo>e<t for the treat niciit of frnrtiirctl feinur (Tig. 221). 
.\ womlcij cminicrpart of this splint h lllmtmtcil In I’lgv. aJ7 to 2B0 

5. Bohler’i femur iplml. This is simikar to the lower leg splint, lint Im* two or 

tlinre additional pullcjs attached. One pulley is uhvnv# pl.ircil in line with 
the inclined plane for Inution on the fcnnir. nnd a second piillrv (not bhown 
here) nia> Ire fitted for traction in n line nearer to the lMirir.ontiil, as in the 
ease of Mipra-coml) Lir fniotures. llic most proximnllv plaecil piitfcy pro- 
vides fur dorsi-llexion of the fool (I'lg. 222). 

<k “ Knee cage." This consists of two c«>lliitend tmiuU of iiiclnl hingtsi opposite 
tlie knee joint. Thej arc irecumi to the llmii h\ two stout leiilhrr cuffs, 
reinforced with nietai, which encirdc the thigh nhil nilf. I'srd in the treat- 
ment of injuries to the ligaments and curtilages of the knee joint, the knee 
cage allowH a fairly full range of rnovcineiit in llcxion nnd extcfision, but 
prevTiits l.ilcml movement, nnd rotational »tniins (I'ig. 2|»). 

7. Thomu’s walkini; caliper splint. Tliis Is Bimikir to tlic Iresl splint, but at (he 
lower end the vide roils arc turned in at right angles to fit into the emU of 
a tulre iMssetl tliroiigli the liecl of lire jvatiriif# Isxit. When the splint Is 
worn, tire bmh Is relieve*! of wcight-lrearing, as the prrsMire Is transmitted 
direcllv to the ischl.il ttilrerosilv through the |ksdi1e<t ring. The splint must 
Ire timde aerumtely to fit eaeli |vatlml. and the length s)„iii1d Ire adjusted 
s<i Hunt the under surface of the patient’s heel Is clear of tire tioot (Tig. IM). 
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ILLUSTRATIOXS OF SURGICVL TREATMENT 

PLATE XXXm 

Bobler’s screw traction apparatus consists of nn extensible fmme 
on which t«o pairs of uprights are placwl. Otj the proximal pair of 
uprights there is a transverse bar, the height of wljich can be ad* 
justed. The knee is flcxeil over this t>ar, which is specially shaped, 
to allow for the more distal Insertion of the hamstring tendons on 
the mc<lial side. {The transverse bar is therefore placed with opposite 
sides uppermost, in the case of right- and left-sided fractures.) On 
the distal pair of uprights, which are joined at the top, is placed a 
horizontal hoop, also adjustable in height. Tins carries a hook, on 
which traction can he api>lie<l hy turning a winged nut. 

Method of use (sec also p. 1 * 10 ). Skeletal traction is applied — 
usually to the ciileancuin. The liar and hoop are adjusted equally 
at a height suitable for the indh idiinl ease. The knee is flexed over 
the bar ; the traction oppH.ancc is nttached to the hook, and traction 
is obtained by turning the screw. Ry this method adequate traction 
is obtained, while the leg is left entirely free for the application of 
plaster. 7'lie use of a traetioii i$idieatoT is essential (I’lg. *-’31), 

PLATE XXXIV 

Author’s portable traction table. This consists of two frames 
of tubular steel which Iclcscojic one into the other. Tlic one frame 
has a collapsible canvas “ stool ” for supjKirting the head ami shoul* 
dors, and is adjustable m relation to the other frame which bears the 
pelvic rest. This is of a dcsipi which cnabk-s the counter-pressure to 
lx* taken by two iipriglits against the ischial tulKTOsilies or sacro- 
tulieroiis ligaments. The horirontnl jwrt of the pelvic rest is slmiKil 
to fit the cun e of the sacrum, so that It docs not interfere w itb accu- 
rate moulding of a plasli r ciisl, Tl»c traction rods or leg pieces, also 
of telescopic tubing, pivot nmiid axes corresponding in position to 
the hip joints, ami can Ik* fixed m any degree of nlxluclion, by means 
of a thumb screw. The f«K>t jiicces, which are moulded to fit the foot, 
have nil extension round the back of the heel, providing a socket in 
w Inch the heel lies snugly. .\ ft w turns of bandage secure firm fixatimi 
of the foot at a right angle, and *>li)ipiMg of the bandage is preventnl 
by tlie licMik shape of tlie heel piece. The foot pieces arc mounted 
at the ends of traction screws, and arc adjustable in any degn-c of 
rotation. Imctioii is obtained tiy menus of a large wdng nut which 
turns on the screw. 

Tlie portable traction tabic is used to obtain traction on tlir 
lower limbs, m any {Misitiou i>r nbdiictioii and rotation. At the vune 
lime, the tnmk and limtw are left free for the apphcatinii of a pkasler 
east. Tlie appamt us may be iiseil in the Smith I’clcrscu nailing ojicra* 
lion (I ig. ixn). the reduction ofiiasnl fractures of the neck of the femur 
{I’lg. IPS) and numerous other conditions (Pigs. 182, •22'», and 2301 
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ILLUSTRATIONS OF SUROiaVL TREATMENT 


PLATE XXXV 

I’nrhnmN liaiid, whiclt may Ik* ikccI 
ill the treatment of oblique fmctiircs, 
cniiMsts of n -Steel sjiriiip, sliapcd niul 
slotted ns shown in the illustration. 
The band Is |»assc<l round the fnig- 
mcnls, niid threaded upon itself to 
form a noose, which is tightenetl by 
nienns of the speciid instnunent. It is 
then l>enl nciitely over at the “ knot," 
hammered down, nnd the excess cut 
away. Ry this means the fmptnenls 
CiU) be lirtd in timi apposition. 

4. Doyen’s rongeur— deviseil for ponpitiK neclalnilum, 

in oj>cn ojicmtions for conpenitnl ilislocation of the hip. 

3. Koeher’s hip lever— used for Icverinp the head of the 
femur into jKisitifm. in o|>rrations on the lup joint. 

0. Hey Groves’s bone lever. Tliis is used to keep buuc 
frapiuents elevated in a wound. The amount of eleva- 
tion can l»c snried acetinlinp to the hole into which the 
ripht-hand part is sercsied. 

7. Murphy’s “ skid ” or bone lever — devised for operations 
on the hip joint. 


1. Parham’s band. 

2. Introdncer. 

3. Tightener. I 
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PLATE XXXVI 

1. Fereusson’s metatarsal saw. 

Langcnbeck’s saw. 

Key’s skull saw. 

1. Bone awl — u'^otl for lM>riii/T holes by hand. The point 
has an eye, throuph which sviro or other snture 
in.itcrini may l>e threaileil nml <)rn»n Ixick. 

( These ore used in brain opero' 
tioMs, to nrresl Iwcmorrlinpe 
. from the scalp incision. .Several 
8. Fraser’s scalp forceps pairs ore placed side hy side 
[ftlonp the cut edpes. 

Horsley’s skull trephine, lly its use, a circular disc of 
hone is removed. (Pin shown in position.) 

7. Pin for use with trephine. Tliis pin. w Inch is nuumtetl cm 
a small disc, fits inside the trephine, so that iU imint 
pritjects hy about ^-iiieli. It j)r(»vidcs a centre around 
uhich the surpeon can dcscrilK' n eirelc uith the 
eutlinp cdpe. AMien the circular cut is sTillicicnlly 
established, the pin is removed. 

0. Elevator for raising tn-phinc disc of bone : the broad 
end is a sepment of n circle. 

Honley’s dura mater separator and skull elevator. 
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ILI,USTRATIOXS OF SURGICAL TREATMFAT 


PLATE XXXVn 

1. Thomas’s wrench— used for forcible matupiilation of 

l)ones and joints, particularly in the case of foot de- 
formities {Figs. 297, n08, JlOO, and 312). 

2. Tubhy’s modification of Thomas’s wrench. The fixed 

blade is ctjrvcd, so tlinl the wrench is less likely to slip 
during the nianipulatinii. 

S. Bohler’s redresseor — used for obtaining sjde-to-sule c<>ni- 
pression of the enlcaneum, when the bone is bnmdeiied 
ns the result of fracture (Figs. 2IM) niiil 291). With 
“ pads ” of different shapes, it can nls«» Ik* used in the 
treatment of fractures of tlio tibial condyles. 

1. Lorenz’s plaster shears—tiscd for the removal of plaster 
easts. 

S. Bbhler’s walking iron— for incoqiomtion in a plaster cast. 
It projects 2 to 2l niches Iwsond the heel of the cast. 
Weight is then transnuttc<l to the cast ns n whole, and 
tlic sole-piece of the cast is pndected from contact 
with the ground (pp. 2.*U to 210). 

<1. Tone’s bone plate bender— may Iw used for shaping the 
walking iron so that it (its round the malleoli (Fig. 2S0). 
.\ much neater cast will rt'sult, niui additional weight 
wd! be sas’cd. 

7. Walking iron fitted with rubber heel The heel gives 

the jiaticiit greater confidence in walking, mid is li*ss 
destructive to carpets and linoleum. 

8. Electric drill for insertion of Kirschner wire. This is 

fitted with a telescopic cxlcnshm, svhich kec)>s the wire 
straight Ix^forc it enters the Imnc (Fig. 207). 
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ILLUSTKATIOXS OF SUHRICAI. TnEAT.ME.NT 


PLATE XXXVIU 

1. Mayo’s goitre retractor. — A nsefiil retractor for siiinnl and 

cerclKllar cxpoMircs. 

2. Doubk-action gouge forceps. 

3. Stille’s gouge forceps. 

■i. Blunt periosteal elevator. 
a. Sharp periosteal elevator. 

0. Mollison’s mastoid retractor. — Also useful in j.piiinl and 
fcrcijcllnr uork. 

7. Fraser’s laminotomy shears.— The vkndcr Idiule can be 
insinuated deep to the lamina, uithont injuring tlic rord. 

Douhle^action lamioectomy shears. 

».) 

Hudson’s brace, with small and large burrs. 
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ILLrSTIlATIOKS OK SURGICAL TREATMENT 


PLATE XXXK 

]. Bard-Parker handle (AV 7), with Wade {So. 11). 

2. Grooved director. nminly for incision of the diim. 

The tip is cun'cd, so that it can be dircettsi easily in the 
plane between dura and nraclinoid. 

3. Uoral hook. Kor picking up ami steads injj diina prior to 

incision. It can also )«• jjscrl for Jiftin/j up small vessels 
for liffaturc or cnutcriTation. 

4. Doti'8 scissors. The long Imiulles and short hhules art* 

rc<iuircd for working at a depth in a oonfined space. 

fj. Pituitary rongeur, Employed for excavating and removing 
fragments of tumour in any situation. Used gently, it 
makes a good vutscllum for a cyst wall. 

n. Blunt exploring needle. This is lo cm. long, and U gmdu> 
afed from the tip. The stylet tits loosely njid tlrops into 
position without friction. 11)0 llangc is ndjiislahlo by 
moans of a pinch-screw ; It bears against the dura or 
ccrchrnl surface, nml prevents jtcMcfration heyond the 
desirril depth. 

7. Glass irrigator. For Hushing hrain surface and aivitits. 

8 iV. 9. Brain spoons. 

10. Pitidtary spoon. 5Iadc of soft copper, it can be l)ent easily, 
and is therefore adaptable to any particular dilficiiltv of 
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ILLUSTRATIONS OF SURGICAL TREATMENT 


PLATE XL 

^ 1. Gtun-ehstic*oesophagealbouffies, Ixmsic^ are «ts«l for \hc 

' ililiitiition of niirous ••tricitim, 

2. Chiene’s owophageal boogie, om- or for the alleviation nf ci trdiosnasm. 

si«itin{; of a long «lia1clM)nc ^ ih K liittrr con dition,^ nibbcE- lube, 
hnmllp to which t»h\c-sha 5 ««l Hosed at its end. and lillctl with nicrcijry 
metal tips of pmduatcfl sires ' {Ilirrst*k1>bu^e). Iuis_l'ccir7uund lo 1« 
arc attached. i inos^ useful. 

3. Bristle (“umbrella”) probangt — fonuerl) uscil for the cvlruction of fish 

hones and other light foreign InMlies. It was passcil down the oesophagus 
in the “closed” itntc, us illiistralcil. Ilcforc it was cxtractol. a pull on 
the handle hrought the ends of the liristirs eloser together, so that a xpitidlc 
WHS funited. like an o]>rned umhrrlla. 

>. Coia-calcber.t An ingeiuoits instniinent designnl for the e\tmction of coins 
imparted In the oesophagus. It was iwssesi l«e>ond the coin, and ns it was 
withdrawn the coin was cmighi up in the sjiecLally shapcf] socket at iU end. 

^Sr^esopfaagoscope. This is u tulic alwut IK inches long and {'inch m dl.imc(rr, 
which carries a light at its e\trcmll>. <JJ the Jiamll e mi l, t o whi ch the 
nffCssuQ'jleetrlcjd cponeetion_i5_iiiadc. there is «U aehe« l id«o a st tinll side 
tttli c throug h srhlcti .inucifs «»r lilootl m a.\ 1»e n-spiralctl. It Is iisesl for 
diagnostic pufi'o'cs f.g. for cxamlmngTlie nnnwt of the oe«opJingtis and 
the carrilac fphtneter. an<t for the rcniosnl of foreign IwkIIcs. 

Oesophageal forceps— for U'c with oev>pl»agoscoi>e. TJiey cun l»e em|>ln}rd 
for swuM'ing n«Tiy_niucus, for the cstnirtion of foreign laalies, or for the 
removal of tissue for histologienl examination. 

7. Symond’l tube {illtitintled fn htrgrr tftiU). This is ii pmi'cl.istic* tul>r. 0 to 8 
inches long, with two l.itrnil o|ienlngs near the tip, and funnel-slmped at 
its iipiier end. It has lieen iisnl eliirfls In eases of fibrous sirielurc. as a 
nsttlwHl of pruiluring gnwlwal slll.station. twl has who lieew emplONtsI in 
mnliiniant disease to cimble IhiMs t,, |ic ssrnllowed. It Is inserted hy o 
spetial Inlnxhicer, and Is iin|>netril tii the slrielure. .Ntlnchetl to It is a 
stout silk thread whieli luings nut of the mouth. This rnabU's the ttilie to 
he thnngtii at Interswls. 


* ” (jHUt’tiiuUf" luuniitcii'djsMimosed wosrn Mik nr isittg n hriTifr cnatCil 
wltlLCUnuisU’s. It is Hexilile hot rpilirntr'As a nile, guin-e lastle ii istrstinents 
cnnnot_l»r *tfnll /r<n>> ls» llmg. taitjcsxntls .rrrtnirij'ramls iui^ l»rrn jml on 
the iii-aiket. wliIcfrcaiTT^-illrsI for a short time. 

t Tliese instniinents are now tmly «if liMoriml Inleresl, us thej* Imsr l>een 
entirely repLico! by the «•es'>plwc»>»co|le. 
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ILIXSTUATIOXS OF SURGICAL TREAT^IENT 


PLATE XU 


Occlusion clamps for the stomach and intestine arc used 
in operations vlicrc the visciis islicin/ro}>cnc(l fornn.V purpose, 
or s\hen a portion is being rcsectwi. Tlicy serve to stcntlv 
the vtsc us. to ur cmit escape of conten t, ntid to j?fevcnt 
liaemorrliiigt:_ 

“^Thc blades of Midi clamps may he covcrcil nitli nilibor 
tubing. This diminishes the likclihotKl of injury to the 
viscera. 


Moynihan’s* stomach clamp— curved, 
•j. Moynihau’s* stomach clamp— stroisht. 
3. Moynihaa’s* clamp with cranked bend. 
1. Doyen’s stomach clamp, 
s. Fayr’st stomach clamp. 
a. aioynihan’s* intestuul clamp. 

7. Koeber’s intestinal clamp. 

Payr’st mtestinal clamp— 5traiE:ht. 
fl. Payr’st intestinal clamp— curved. 


• Notcrcnc^tnilnl IiLuJps. Tli<< innkr«fi>r liclitnr^tniul incmivd 
rh«Jfdlr. 

t Note tliat llicI>l.si1cs)iiivci>tnnlli(H>ksnlon';oiieetiia', tajirrsenl 
cllppin;: of the shoos These rl.'im|>s taVo a \or>' li„'hl ifrip, so Unit 
tlic protection of nilil>er tiihinj; b unnrre^s.in*. 
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PLATE XLH 

Gn<tr<xntcro<tomy cUn\ps arc c stentiallv tlircc-Mt'lwl t-htniK or tw in 
cUtnp <. T hg> vr\e thrc-c i»nnx>*>c ^ to >i(>It lJhe-£tptnn r1i nm> icjinntm in foiitnc t 
d uring the n«Trf)miancr nf the nnaNtottKxw . lo^rp\£nl_ 2 «;i'C t>f c»'»lc »t. nn << to 
Ilrc^cnl liiprurirrbasc. Su 2 "*">t«l ohje^lcww to tlicir u«e art* tint they iiiaj- 
iiliure the V f'e<^l_3rjU5. and tliat tlicy ntat’ mn^k hacinorrhape, which innj 
occur after their rcnwal. They ha\c l*ecn btamc<l for the cnU'uttiiin of prc'Mirc 
iilccralion. 

Moynihan’s gastro*eQterostom 7 clamp K on examiile of the thrce-l»l » <lcd 
tyts*. The hladM arc fcncstnite«LforJi 5 hti»e*« and «!Tw>t fr elasticit y. 

^•1. Lane's gastro-enterostomy clamp of two twin cUmiw cadi o f 

whlchJiT* one ••trnisHjsWe. mi Hurt ti i e\‘ i'un l>c locked to get her with 
thflr end> iKunling in the «onif j»cjn_f»PI*^ttllirtctj»n'- The y nn y l» e 
■ttraig!it_«ir <tj”htL cur\e<l. 

n. Wflkie’a daodeno-leionostom; clamp ha< rnu«l.r<! hinder which can «.ink 
more deeply Into the wound, eau'inj; le^-* triction on the \i»eem. It 
Int been for pa,*tr(v<nlcri)^tom>, hut the hl.ulc!i are rnther Miiall 
for llib purpose. 

4, Dolt’s gastm^terostomy clamp h3« tlie nd\imln<;c nf ronip»cinev«, 11ic 

two h*ihr^ of the ck-mip are Idnsetl At one end. rixidlnii of the hladci 
U obtained hy thumb nut<>: tlioc ure rupidly ndjiided, nt thc> slide tip 
the rerens and only enpige witli tlic tlirrtid when tenuon is taken up. 

(instrrctoniy tLiinjn are use<| to rkunp the Htoninrh prn\lmnl to the purl 
whieh i« to Iv rxei'cd ; tlie iltvhiun h tisually made tctwecii two pairs of micIi 
(I'U llpS. 

5. Koeber's gastrectomy clamp. 

0 . London Hospital gastrectomy clamp Uof the occlushc or nmirullini.' i.sjk- ; 
It will pro>hice the minimimi of injury to the xtomiich wall, nnd U Mut- 
able fur tbc t)!^? of 0 |•cral^^>n (I’olso) where the whole nr part of the 
cut end of the stomaeli is to lie Rniislomnwsl with the Jejunum. 

Part’s gastrectomy clamp isof^liccrudiiDu upc, an d Iq - Jts th>ubte_ntiIon 
prndiiCTS extreme erusliing of the »t <nn arh wa lk It W cmphiy rsl In tlir 
t>^ nf t^icTatlon (Hi)lmtfi JH wherc-tLe mt h H ftnf • 

f.MctL BruLxuUiaulty-i* rstntdKhtit-by-A-SAitrQ-JcJunmlouiy. 
Tlic_ midiing . which lca\r*_|litJCruu?_r«vUntI»Ct, greiilly XicihluU-» tia- 
eli>*tire. 

8. geboemaebrr’s gastrectomy clamp is nuNlelled on an atimipt to prrvne 
as t«r as j>n»Mble tl»e iionnal slia|ir of the ulomarh. and Is mil^ Miitable 
for use in n molinctl ga^lrretomy |•er^u^n^»l fur wicervitioii. .V rrUtiseh 
Mnnll segment of ktmnndt Is re*>ecte«l, nnd the remainder Is anatliHiioscd 
to tlie diimlfiium. 


314 



INSTRUJrENTS AND APPLIANCES 






IXSTRUJIENTS AND APPLIANCES 



XLtll.— GASTUO.EXTEIIOSTOMV AND GASTRECTOMY 
CLASH’S SUTURING CLAMPS 
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iLLUSTHATioxs OF SURGICAL TRK.mir:yr 


PLATE XLIV 

Intcstinn! cntshiiiR chimps arc used in opcralions f(tr resection of 
n sopmctit of bouel. Such clamps are usually cinploycil where the 
cut etui of llic bowel is to l>e closed cither by suture or by simple 
lipaturc, and continuity is to l>c rc-cstnbHshed by lateral anastomosis. 

Aff such clamps may be rrferrcil to as niIfrolnf)ei or ctiierolomes, 
but these terms are more eniiiiiionij* employed to dctiotc sjn'cinl 
clamps designed for erushmg the spur between adjacent loops of 
l)owel, as in the Mikulicz operation. The essential feature of these 
latter clamps is that they crush slowly ; the segment of spur between 
the blades gradually sloughs away, and eoiitinuity lietwcen the two 
loops is cstablishctl, without endangering the peritoneal cavity to 
infection. 

ApjK’ndix clamps can l>c usc«l to crush a groos'c at the Imse of 
the ni»pcndix preparnlory to ligation, .\rlery forreps arc eipjally 
cllicient. 

1 . Wade’s inlestioal crashing clamp. 

2. Pajrr’s intestinal crashing clamp. 

n. Schoemacber's colectomy clamp. The blailes are slender so 
that it ran be used for “ aseptic nimstomosis.” The cut 
ends of bowel, each <»cchidc<l by n clamp, an- joimd together 
liy an fiicireling sero-miiseiilar suture. >Viien tins i\ com- 
pleteil, the chuniis nir reiiwnrd. 

4 . hXiknlicz’s enierotribe. It is tightened by means of stretcluHl 
rublKT tubing or bj an clastic b.ai»l passed rmtiid the lmiHll<*s. 

j. Dapnytren’s entcrotribe -tightened by a winged sen w. 

0, Hey Groves’s enterotribe tiglitcm'sl by a “ watch key.” 

T. Comer’s appendix clamp. Tliis rmshi's a bma<i grooir m tlie 
"" apjK-ndix. Its roundnl end prevents the jmssibility of 
injur}' to the raccum. 
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ILLUSTRATIONS OF SURGICAL TREAT.MKNT 


PLATE XLV 

1. Pile forceps— used for grnvpinp tlic pile mass. 

2. Pile forceps — used for clampiiifr Rk* l»asc or pedicle of the pile, 

prcpamlon.' to ligation or ovcr-stitcliiiig. The blades sboidd 
i>c sorriited loiigitiidiimlly ; ft firmer grip is then secured, nnd 
the elnnip shjis out more easily when the running suture is in 
position. 

Pile cautery. This is used to burn nwny tlie pile rn-isses. IVhcn 
applied to tlie pile, tlie cautery should he at n black heat. (If 
it is red-hot it bum nuay tlie tissue too rpiickly nnd lincrnorr' 
hnKC s\Hl not be nrrcstetl.) It »s used in eonjunetiim nith the 
siK'cinl clamp illuslrattsl below. 

4. Clamp for use with cautery (Smith’s). The Idades arc guarded hy 

ivory platis, nhich protect the skia friun hurniug. (A wet 
toncl is uscil ns additional pmtection.) The clamj) must always 
be applied rndialUj to the anal orifice. An e.vtemnl nnd an 
internal pile tiuiy tlicn’fore lie clamped at the one time. 

5. Fraser’s clamp tor perlueal excision o! rectum. The Ixvwcl may 

lie divided lK-t«cen two pairs of such clamps. The hooks on the 
blades are relatiscly sh.arp {cf. Payr’s intestinal eliunps). as a 
llrni hold is essential, and nny slight injury they may Infliet on 
the Ixiwcl is ill this case immaterial. 

4t. Gam'ClnstiC* rectal bougies, (•raduated sires are avnilahle la the 
different shapes illiistmtrd. Tliey are useil for dilatation of 
simple strictures. 


• .See I'Ule XI.. 
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IXSTRTOfEXTS AXD APPLLVNCES 



XLV.— IXSTRUMEXTS FOR OPERATIOXS OX RECTlBf 
AND ANAL CANAL 
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UXUSTKATIONS OF SURGICAL TREATMENl’ 


PLATE XLVI 

1. Anal speculum — n'-al for iii^{icction of tht* miioo'*n of l!ie 
nnal cannl, arid for the tnjoclion treatment of piles. 

^ 2. Proctoscope. Tli i-. is.n tjouLiLinchtaJong mul j-inch jn 
diameter. After insertion of the instrument, the 
ol)tumtcir is withdrawn, an d is re pl. aced l>y n lon ir 
slender rtk l l>enring-ii. l amp at its ciul. The cxU-nini 
e nd o f the tn he is e losctl by means of n plain gliss Ier»s. 

3. Sigmoidoscope. This is of the same calibre ns the proclo* 
scope, but is alKHit 12 inches lon L>. It is fitted in i irldi* 
tion svith a small side tulie. thronp h ^hieh air may 1h» 
piimpcd by me atis o f_n_mbb(iiLbuII). Tli_is_hidloons ont 
the ixmel l >evnn<I th e instnmietit. and facilitat es in » 
sii<’etion_yf tlie_itmcos.a ; it mn\ uUn^j>crndt of the 
jtistmmcnt being passcil to « greater distanee_nnder 
direct vision. 

The proctoscope and sigmoidoscope are iisctl in e«>T>jimc- 
tion with long forcc{>s, similar to tliat shown with the 
<xrsop!»igoscope (Plate XL). With such forceps, swahhing 
can be eairiwl ont. or tissue removed for histntogirnl 
I'Xanunntion, 









ILLUSTRATIONS OF SURGICAL TREATMKNT 


PLATE XLVn 

Gall bladder trocar and cannnla (Ochsner’s). The sulc 
tul«. to «hich niLWrttiblngis nttachpd. nllo^^s infc*clc(l 
Iiilp to Ik' tlminwl nwny without risk of iollitifj the 
jieritoneal cavit\\ 

U. Gall stone scoop— for the removal of stones fn»ni tin* pall 
hlathler. 

tJ. blayo’s gall stone spoon or “ tray.” TltK i« held along* 
^Idc the into the gall hlajdrr. while stones nnil 

hiliarj* imid tire scoojwl into it. 

■ Useil for clamping 

4. Moynihan’a cholecystectomy forceps. , ‘‘V'tic duet. 

^ and e.vilie artery, 
\ in the operation 

*5. Cray’s cholecystectomy forceps. , for removal of the 
l_ gidl hlndder. 

/O. D^sjardin’s duct forceps— u>eii for the remoMd of stones 
^ fnnn the ducts. 

7. Chcalle’s book and scoop— used for the freeing and cx- 
Iraetion of stones impnctnl in the duets. 

H. Mayo’s common duct probe. ) Por rfnevlifratiiig the 

0. D6sjardin’s common duct probe. I P-’^tcncy of the duct. 



INSTRUJitENTS AND APPLIANCES 



XLVir.— IXSTHUMEXTS FOU OPEKATIOXS OX GALL 
BLADDEU AND BR.E DUCTS 
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ILLUSTRATIONS OK SURGICAL TRKAl^MKNT 


PLATE XLVm 

Urrtlirnl cnthctcrs are laillnw tubes UiKsI for rvacitalion of urino fnun 
the bbvildrr. They nmy U* made of plain r\d)lK“r, of gum-elastic,* or of 
metal. 

Catheters arc enhbmtwl nccimling to two snilis. on wliicli the ontsule 
diameter of the catheter js representol. On the English scale the unit 
is taken as | mm.. «hi?c on the rirneh scale (niarrii-re) it is I mm. The 
largest iirrtiirrtl catheter which is conimoiity used, and winch shonW pass 
through the normal nrethm. has an outside diameter of 7 inni. ; this 
rorres|)onils on the English scale to 12. and on tlic Krciicli scale to 21. 
The urethral catheters generally ovuilablc range fn>m J1 to 12 (English), 
nr from 8 to 21 (Trench). 

1. Plain robber catheter. 

f .*»c/f-r cta/m'ng urethral rnlhetrrs 
an- now seldom useil, ns they 
an- difriniU to muove, and the 
I tip is hnhie to liceomc l)n>kcii 
< off in the hladiler. They nix* 
(1. Pouson's seU'tetainlng catheter. > stmightenet) out orslrrtehnl by 
means of a stiff wire stilrtlc 
I Isefore insertion. 

' 'IIk- coikU ami hieimd^ralhetciN 
' arc for use m eases of prustatic 
j hypertniphy, ns the l>eiul faeili- 
1 late-, the passage of the iiistni- 
I mrnt past (he enlargcsl “rtiKhllc 
I lo!»e ’* of tin- gland. 

{ Metal entliilersan- usiially I'ltteil 
^ with two wm- liKips at the f\- 
' temal end, st* that Ihrs can Ik* 
I linl in if (h*sired. 

•“^o. Metal catheter lor prostatlc cases. Tlicse eaihitir. husr n imich 
l.srger cunc, to suit the clongatam and ntmoniml eursatnrr of 
tl ic nowt atie iirythm, prodiiccsl by the'gl.mdnl nr h>| H rtnsplis. 
Female metal catheter. Friimie eatlutcrs are also m.nde of glass. 
TJie tijl>c imiy Iv straight or slightly Itrtit. 

• J*ee (•) to PI itc XI.. 


i. Gflm>e]as(ic catheters— stralgbt. 

5. Gam-elastic catheter— coadl. 

0. Oota-elastlc catheter— bicoud#, 

7. Chiene’s metal catheter. 

8. Same's metal catheter. 
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XLVIII.— URETHRAL CATHETERS 
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ILIX'STRAnOXS OF SURGICAL TKFIATJIKNT 


PLATE XLIX 

Vretlirnl Jwiipics art* solai iiistnimciits cmploywl for the pnidiia! 
dilalatian of fibrous strictures. In general they taper sliglitly towank 
the point, hut some patterns have a ini(i>oiis emf, or an expuminn in tiic 
niidille of the hlaile. Tlicy may l)e made of metal, of gum claslie," or of 
altalelwje. 

1. Whalebone (LUform) boaeie- Such iKJiigies have Ihs.mi ciuployctl 

•7 with s ueeess in the tr ent nn^nt €>f reten tion of urtttr- tliir tf> vtr;p- 
tiir e. Two or more Ihokoos in.av Ite passcsl Iwvond tho strictu re. 
and ti>o urine may t h en W nllowcsl to ctnhhle away alongsid e, 
or.^alttJLllitir «?ttn»Fr.\\nril may itc. jtossiblp to p,<ss » fathctcr. 

2. Gum clastic bonjrte— cylindrical. 

Cam elastic boegie— balboas lip. 

Kjirh of these jurln) bougies js nMlil* 
nhle ns a scries of iiistniineiits of gmdu- 
t otc<l Ihiehncss. Nuiida-rs slniupe<l on 
^thc hntidle indunde. o>t the Knghsh 
I cntlicter scale, the dluincter of the 
j differrnt jvtrts of the instniment. 

fi. Slilier’s boagie. This l^ougic i< niadc in one si?e rmly. It is 
markedly ta|>crr<l, and the i«»int is oidy slightly l)uU)ous. It 
should Iw made to pass !>.*/ Us otru ueigAl cIoMr— hence the heavy 
ii.aiidic. 

10. KoUtnann's dilator. TIte blade ronsists of four uirrs, uhteh are 
forewl apart hy mcuis of n screw nt the handle, llie amount 
of dilatation is read off on a scale. It is uscsl for the dilatation 
of jrfifl or rmnt striclims, and is |»opular with snicrrologisls. 

11. Ifrelhrol /orceps — m«f lor Ihc e^frarfjon of fon-ign fxa/ics from 
the urtthrn. 

U‘. Mcalal dilator. 


t. Anterior orethral boogie. 
.1. Clotton’s bougie, 
fi. Chiene's bougie, 
s/ 7, Listet’i boogie. 

8. Kicoll's bougie. 


• Sic fiiotnote (•) to rialc Nl.. 
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IKSTRUMEXTS AND APPLIANCES 



I..— INSTRUMENTS FOR PERINEAL OPERATIONS 
JVrEUNAL URETHROTOME 
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nJ.USTRATIOXS OF SURGICAL TRKAT.MKM' 


PLATE LI 

nfiichjcr soufuls Iinvc sotiie rcsomWanec to huttgiVs, Jitit they <lo 
not increase m tliickncss towards the liamilc, they arc angled more 
acutely, and have a shorter licak. to easy rotation in the 

bladder. TJjcy were used in the clnssicjil opcrnlion of “sounding for 
stone.” The elicitation of a clinking sensation was positive cviilcnce 
of the existence of a visical calciilns. 'flu's method of cxnnilnatii'n has 
now licen replacetl by cystoscopy. 

In the operation of lithotrily, vesiad stoms arc cmslicd in situ 
by sjiccial instruments known as hlholriies or lilhojrihrt, wliich are 
inlnxluccd i>cr urethnun. Tlie cnishing is repeated until tdl frag* 
ments arc reduce*! to as small a sire ns possible. 'They are then 
evnenated through a largo Imre catheter. 'The evacuation is assisted 
by a sj>ccial apparatus (a-acMo/or), which enables a stream of water 
to he aUeniatcly pumped into, and sucked out of the bladder hy 
means of a rubber hull). .\s the cnishe*! fragments pass out with 
the stream, tliey fad down to the glass bulb in the lower part of the 
npjiamtus. 


1. Thompson's titbotritc. 

2 . Rtgclow’s Hthotritc. 

< 1 . Mcrcier’s sonod. 

I. Thompson's sound. 

5 . Flashing sound. 

«. Evacuating catheter -straight 


7. Evacuating calhcler-cnrvcd. 
«. Bigelow’s evacuator. 








ILLUSTRATIONS OF SUROICAL TREATMENT 


PLATE UI 


1 . Cantlie’s trocar and cannula. Originally (Icsigncd for nspira- 
tiotj of Inx’f {ibscesscs, this iiistruriient L non iisc<I niaiirly 
in the operation of ^upra-ptibic cystostoniy. It tuny Iw 
p.isM'<l through the hindcler whU alone, after thi^ has Iktii 
exposc<l liy open upenitinn, or in the “ [)Iinil ” nictluMl it 
may he stabbed in addition through the hnca niha of the 
abdoniinal wall, after a small incision 1ms l)cen nin«le in the 
skin. The eannuhi has an external diameter of 10-lg mm. 
(English catheter gauge*— IS to 2*J). 


de Pezzer’s sell-retaining 
supra-pnbic catheter. 

Jl. Malecot’s self - retaining 
snpra-pubic catheter. 


These catheters may I*c passed 
tliruiigli the Cnntlic's cainndn. 
They are stretchwl on the uire 
stretcher, and arc hihricafe«l 
iK'forc iiiM’rtion. The catheters 
in common use arc calilmiliHl 
IK to at on the English scale.* 




IKSTRmiENTS AND APPLIANCES 



MI.— INSTRUMENTS FOR OPERATIONS ON THE BLADDER 
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ILLUSTUATIONS OF SURGICAL TREATMPINT 


PLATE Un 

1 - Wade’s nephrectomy forceps,* 

2. Thomson Walker’s nephrectomy forceps,* 
JJ. Bicoode nephrectomy forceps.* 

I. Pyelo- or nephro»Uthotomy scoop.t 
«-5r Pyelo- or nephro-lilbotomy foreeps.t 


• L'vsl tor rLinipma llif rrnaj in 

the ol'emtwn f«iriTtn'>M»lof tlw* khliir}. 

t I'nr rrtti<*val of fn>ni the hitJnry. 
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IXSTHTOIEKTS AND Al’PLlANLES 





LV.— MCCARTHY’S PROSTATIC ELECTROTOME 
(“ RESECTOSCOPE ") 

iUatmal hr illuilnUon Undlj/ pron'rf/rf tj, 
Uthtlir-Vrinary Mil Co. IM , London ) 
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II.LUSTJIATI OXS or SURGICAL TnEATMKXT 


PLATE LVI 

1 . Kelson's rib raspatory. 

2 . Doyen’s raspatory (“ rib stripper ”).* 
Estlandcr’s rib shears. 

t, Tador Edwards’s rib shears. 

5. Schocmacher's rib shears. 

0. Eicner’s rib shears. 

7. Sauerbmch’s lat rib shears. 



Vft fcTt^n- utt a«\.rrt. 






IXSTRmiENTS AND APPLIANCES 



LVIl.— LO«ECTOMV IXSTHUMENTS 
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ILLUSTRATIONS OF SURGICAL TUKATMnXT 


PLATE LK 

1. Volkmann’s sharp spoons or curcltes. Tliesc «rf usol mnlnly 

for scrnpiii'j out tMl>cfciilniis gf.ind iil»crsscs uml nlisws> 
cavities in Ixnic. 

2. Cummin’s gland forceps uMti in ojK-mtinns for removal of 

tiiltrrculoiissliunK. TJic ri»)i»r<l Mailf*. which liavc n'laljwly 
sharp c^lgc-s secure n firm ItoM. ami can lx* np[?lic<l lo a 
sofletu'il glam! without nmeli risk of enusing it to ruplun*. 

a. Lister’s rinns forceps.* This ha'* slcmh-r hlmlcs tajH-rnl ami 
prol>c-p<iiutc(l. It is uscil for exploring or swnhhlitg out 
sinuses, or for opening nhsrrssrs j>y JJiUon't inrihml. This 
nieth<Kl Is I'tnphnetl f<»r the hK'nlion of tlcep-seatctl pu<, 
cs|K'eiaIty in tlie ccrvicii! region. A small incision is tmule 
through shin aiul fnsci.i, am! sinus forceps are pnshfil deeply 
in ihlftrent dircetions until thealxsress is loe.ati'iJ. 

I. Dressing forceps* -umiI for lifting swnl,s. eie.. in the iJn-ssing 
of wounds. 'I'he Idadcsarc cmieli thicker than those of ^i^uls 
forceps ami arc slightly riir>-«L 

5. Kochcr’s goitre forceps. T?ic sharp spikes on the tilndcs 
prevent slipping. sii that n finn Imhl tif ilie glnnil is oljtalmd. 

0 to S. Swab-holdcni. Ni %. 7 am! H may Im' nseil us packing forerps. 


.Voir Ilic utnenrr of a mtrhrt on the f>an<ttes. 






nxrsTJiATioxs of suhoical treatment 


PLATE LX 

1. Martin’s cartilage forceps u'^cil for rmiovnl of n semi- 
Jijimr c.-irtiJ.njjf. Tlie Wailcs iire* fitted «ilh l.'irgc trctJi 
\n1iioIi take a firm hold <m the csirtjlaye. 

H. Fairbank’s cartilage knife. This is n protK**j><>inlcd 

knife cnrvcfl on the flat, with only a sh(»rt ruttinc cdj,»r. 
It is ns« (1 for frtTing the carlilagc from its nttnehnionts. 

it. Crile’s carotid clamp- «s«l for teini>orary «»fcltision of 
the carotid and other larj.'e arlent's. 

' Vs«-d for dividing 

I. loose’s trigeminal nerve hook (knilej. tin- sensory root 

i of iJir nerve, or 
5. Adson’s trigeminal nerve gniUoUnc. • »>«* hmnehes of 
t. its ganglion. 

t*. Wilkie’s intestinal suturing forceps. These are designed 
to facihlah* the jK-rfonnaiuv of ndcstilud aimsloinosis. 
Till* rut rtige of Ik»wcI is gripjHni hy the fori*eps, the 
single Idaile of whirl) lii-v on the nnimiiv Mirfare. 'J'lie 
edge IS tlins ronvciiiently rais«tl to rcsTne the nmlle. 
which penclmtcs fn»ni scr»»a to inuc'osa, and frtiin 
mneosa to serosa, in one thrust. 
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IIJX'STiWTIOXS or SURGICAL TKKaT.MKNT 


PLATE m 


1. Stoniiich tubfi* — UNCil for evacuation of slojtiach 

mill for ;,’astric favnfjc. Emptying' of the stomach is 
obtainctl liv syj)hi«m^'. 

5. Ryle’s duodenal tube.* lliis isn fine luticnitha wciylitcd 
end, usctl hvr nsplrnlum of htnnmch or iluoilenal con- 
tents, ns in “ trst iiirnl ” nod siniibr exatninations. It 
can also* he employe*! for conllnuotts {Irainape of 
slamiicli mill duodcmini. 


«, Freycr’s bladder drainage tube— usei! for sciprn-puhic 
dramape of the bladder after prostnlcetoiiiy. 

of-t! n t iw u ct f utn- 
nll y colon! m ti ic treatm en t . of 
^X. Paul’s lube— large. .“'istmeUun. Tlic IuIk? may he 
tirti into the cut c?»l_ o^ s|rle_j»f 
• tl»e IkiwcI which -i-s hrought out 
at the wound, llv means of thin- 

5. Paul’s tube -smalU walled ruhl>er tnhing (rmd’a.tub- 
inp). ftirc.a) matter )s drained to a 
. iKittle at llic paticittV Ix-dsldt*. 

i\ Empyema lube. The nihlwr llnnge lies npainst the cliesl 
wnll. mid prevents entrance of nir into the plciirn! 
cav ity. 

7. Black's bowcl-holdtac lorecps.)'*!''' '"''I’cr part- on Hit- 

. . 'tdaih'v present injurs* In 

8. Young 5 bosvcNholding forceps. (ti.g bowel. 


• Tlirv* lulic* msy l«isr rircutor mnrMne^ «rn tJirtn nl Untanrrs 
nf l3"onif fruui <l»c jijs, .Vs llw 13" nuirk pno.es the fnrtil teeth, 
the t>{> ryf tite- tiilse •houht enter tlw (tmrinrh : nt ttip ’ uiatk. tt 
Jle Bl the pj lurte •phmetre. 




LXI.— MISCErXAXEOUS IKSTRUMENTS 
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PLATD LXni 

LXll & LXin,— BAXTER APPARATUS FOR 
BT.OOD TRANSFUSION 
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Clamps, 

SSSS! 307,31 

carotid. 3®^ „ 

colectomy. 351 

enterectomy. 347. 
gastrectomy. 3^34 
g^tro-entcr^tomy. 346, 

haemorrhoid, Joi 

i‘r,J&r3«.3« 

kidney. 367 
lunp, 375 

nephrectomy. 36 1 

S?i“317,=1.7 

suturing. 347 
Cla>'icle, injuries of, «J 

Clips, shin, 283 
towel, 267 
Club foot, 250 _ 

elution’s bougie. 359 

Coin-catcher, 341 
Colectomy cHmps, 349 

Colt', ■''■‘'“'"■.t.u, 1,100,1 

Continuous intravciwi^ 

Infusion) - 

Continuous traction, no 

on ealcaneum. - ” 

on conical spine, oO. 5J 
on femur, 

on fingers, 

on humenis, S4, 

on lower leg. -t®— 215-2-3, 

BShler’fi splint for. too. 

callows traction, -u- 
Mod-ren's splint tor, 193 

Tliomas’s splint 

artery forceps, --g 
Cummin’s gland forceps. 

Curettes. 379 

Cj-St09C0pP9. Jt>J 


DwlocBtion. 

(traumatic). 146 

mnwMeolar fractures. -3- 
of pelvis. 139 
of radius, 
of shoulder. . - 
of spine, 45, 4_u 
of thumb, I'.o 

of ulna. 193 ^ .,^3 

Pisscctine forceps. - ■ 

nissectors, 2^ 

gag. 391 .,ol 

handled needle. -91 
nh raspatory. 3‘J 
stomach eUmp. 343 
towel clip. 267 

Transfusion) . , 

DimhiU-s ' 

Duodenal damp. 34S 

Dupoytren • 'r''"""” 
fracture, 2.i.i 

lung forceps. 375 
tissue forceps. .<o 


tissue lorci-i^. - 

Elcc-alore. 

cleft palate. ' 

periosteal, 305. 

rih, 373 

SiSiSS# 


Dav 


3, oo„po..n.. 

.r.»' — .39, .»n. !»’. 

• portable traction tal.ie, 

190.320 

:;s 

Femur, fractuma of. 
of neck. 13j> 
of shaft. 1<1 


Dilator, trachcotomj . - 
uretliral. 359 

Directors. 2S5. J.i ' 

^M’nneal. 3ol 

Dislocation, 
of clliow. 9 j 



Inra>ion,intra%enou3. 

solutions. 3 

teclmique.^ 347. 349. 331 

Intwtinal 343. 34 

forceps. 381, 383 
sneciJa, 333 

suture forceps. 3^ 

Intra-meaoUar>;pf^.J‘»j^ 
Intra-venous infusion, t 

lutttsion) 

Introducers for Cigl» 

Irrifsator, 339 

JoiVs seU.rclainmg go'»« ^ ayrinS**. 

decompression. 3 J. 


Kelly’s retractor, 287 
Key's bemia directof. - 

virWov— Instruments. 36 1 


.Jdney-ltistwmcnts.301 

fractures. 214^ «i. 8S. l"3. 174, 


indereley's t«niu4- 

fractures, ^4. S5. 173. 174, 

,,5.221. 

S47. 323, 335 

Knee csj?e, 31^« f27 ^06 

Kneo joint. manipulAt 
Knives. 269 


Knives. 269 

amputating, -vl 
200 


cartilaee. .JSi 

J^^Toroy^P’J'gj^ 3-:9 
goitre in-stre^ts. -uo. 
flip lever, 331 

inmltol ctamr. W ji.ioe.lion- 13 

Ks£rs!.r,’333 

Laroinotomy s hender, 335 

Laupen^ct. # n- 

anw, 331 297 

X^ryueotoinyt«l>«^._, 

frivctumsof. - 

forceps. 3(fi 

sequestrum ‘ 

301-36. 

l.itliotomy in-siru 


nector. -So a«l 

>Iftt8onneave * ^^5 

oflo»'-2?">,',V;,41. IM 
?( tSre. cl»mp. 3^’ 

putti’s. 143. H 
Mftvo’s airwey. 3 

tovrel clip. *■ . »(j,j 

illllVl .,0.7 

.,1- ‘71 ::,«to.d retractor, 337 ^75 


Monson s (1^ „87 

340“ ?v5*^^rBrterv forceps. -73 

towel cli^ -®‘ f 331 

■Navicular, fra 



INDEX 


RmcJair's arm sjilmt, 325 
Sinus forceps, 37H 

Skeletal traction, 172 {sec also Continiiows 
traction) 

instruments for, 173, 323 
Skin clii», 283 

Skin traction, 171 (see oUo Continuous 
traction) ‘ 

Skull instruments, 311, 315, 333. 337 
traction calipers, 50 
Simp, for fractures of pelvis, 138 
lor fractures of spine, 40 
Smillie, immobilization ot mallet linE®f» 
132 

Smitji’s (Greis) artery forceps, 273 
Smith’s hare lip clamp, 209 
Smith’s pilo flamp. 351 
Smitb-rctersen naihng operation, 155 
instniments for, 321 
Snare, lunp, 375 

Solutions for intra-venoiis infusion, 3 

Sounds, 3l>3 

Specula. 

anal speculum. 353 
oosophagosrow, 34l 
proeioseope, 353 
siEinoiiloscope, 353 
Spence's hernia «3irertor, 285 
Spencer Wells’s artery forceps, 273 
Spinal hracoB, (12, A3 
fTamea. 64.50 

upocationfl, instruments (Q^ 313, 337, 
331) 

Spine, fractures and dislocations of. 37 
tulierculosls of, 54 
Splinter forceps, 271 
Splints, 

abduction, 81-80, 152, 3*26 
llehlcr’s femur. 18*1, 327 
TJAliler’s lower leg, 188, 215, 210, 217, 
221. 223. 240, 327 
Browne's, 262, 253 
Carr's, 110, 325 
club foot, 202, 253 
Cramer's, 8S, 325 
Gootb. 325 
Hodgen’s, 183 
Jones’s wrist, 325 
scaphoid, 117 
Sinclair's, 325 
Tliomns’s arm. 8t, 220 
bod (knee). 178-183, 327 
walkina caliper, Ifif), 177, 327 
Spoons, sharp (Volkroaiin's), 373 
blunt (See unrfer Scoops) 

Sprains of ankle, 240 

Spreader for skin traction, 172, 178, 170 

StafTs, 3«l 

Sferiiiier forcepx, 2')! 

Stiles’s Gipli saw introducer, 311 
probe an<l sharp spoon, 295 
scfllpcl, 2C9 

Stillo's "oijgo forceps, 337 
Stirrup strapping, for sprained ankle, 240 
for flat foot, 256 
Slirrops, 

lioblcr's, 173, 174, 1S8, 189, 192. 323 
I'arquliBMon’B, for finger, 122 
lor olecranon, 84, 85. 1)4 


^imips. 

Kfreclmer'*. 323 (see <tlio Kifsclmor wire 
apparatus) 

Scliocmnclicr’s, .^23 
Stomach tlamps, ,743, 345, 347 
tubes, 3’13 

Storwl hlrKKf, transfusion of, 2(1 
Stuart, mcthoif of cmpjenia ilrainage, 377 
Suspended plaster casts. 191, 204 
Suturo ipiitlc. 2S1 
Suturing clamp iRastroctoiny), 317 
Rwab-holder*, 379 

Swomton’a gastm-entcrostomy clamp, 347 
Syme’B alrwoss luufc. 209 
metal catheter, 337 
penneal ataff, 301 
Symonds’a tul>c, 341 
Syringes, 265 

Tnli|ics cquino-vnnia. 251) 

Taylor — traction on cer\*icol spine, 48 
Teale’a perineal porRct, 301 
Tennia eltionr. 97. 98 
Tenotomy knites, *209 
TcaU. Wood compatibility, IC 
Tliomaa’* arm siilint, 84, 325 
bed (knee) splint, 178-183, 327 
heel, 256 
spinal brace, 0*2 
spinal frame, 66 

walking caliper splint, IfiO, 177, 327 
wrench. 25l. *258, 259. 335 
Tliompson's bladder tumour lorcepi, 365 
hthotrite, 363 
sound. 303 

Tliompson’s tonguo forceps, 301 
TIiomsonAVftlkep's blwldcr retractor, 287, 
289. 365 

nephrectomy forceps, 367 
Thumb, dislocation of, 123 
fractures of, 131 

Thyroidectomy ivistnimenta, 263, 370 
Tibia, fractures of, 212 
Tissue fnnejis, 273 
Tongue forcejis. 391 
Tourniquets, 2t'3 
lung, 375 
Towel clips, 267 
Tracheotomy lastruments, 297 
Traction, continuous, 175 (ace also Con- 
tinuom traction) 
fixed, 175. 178 
gallows, 292 
skeletal, 172 

instrumonts for, 323 
skin, 171 

on calcaneum, 244-217 
on cervical <pine, 48, 50. Si, 69 
on femur. 150, 16S, 171 
on fingers, 121-131 
on humerus, K4, 85. 02, 94 
on lower leg. 215-227 
Tractor, prostntjp, 36J 
Tramifuuonof blood (see lilotxl transfusion) 

of protein fiuids, 26 

T/ansfuso-Voo and TransfuTO-Donor set 
384. 385 

Trelat's cleft (Milate raspatory, 299 
Trephine, 333 





